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0O0- Technical da 


1 Engine number 
(ARL003668; Edition 01.2014) 
Engine number 


— Pull off engine cover panel (front) -arrows-. 


@ The engine number (“engine code” and “serial number") can 
be found on the front of the cylinder block beneath the cylinder 
head (right-side) -arrow 1-. 


Additionally there is a sticker on the coolant pipe (front) 
-arrow 2- showing the “engine code” and “serial number”. 


@ The engine code is also included on the vehicle data sticker. 


4. Engine number 1 


2 Engine data 


Code letters BKH BPK 
Capacity Itr. 3.123 3.123 
Power output kW at rpm 188/6500 191/6500 
Torque Nm at rpm 330/3250 330/3250 
Bore @inmm 84.5 84.5 
Stroke mm 92.8 92.8 
Compression ratio A2S 42:5, 
RON at least 95 1) 95 1) 
Injection/ignition system Simos Simos 
Firing order 1-4-3-6-2-5 1-4-3-6-2-5 
Exhaust gas recirculation no no 
Turbocharging/supercharging no no 
Knock control yes yes 
Variable valve timing yes yes 
Intake manifold change-over no no 
Secondary air system no no 
Valves per cylinder 4 4 


+ 1) Unleaded regular grade petrol (RON 91) can also be used, but this will result in a loss of power 
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3 Safety precautions 
= “3.1 Safety precautions when working on the fuel supply sys- 
tem”, page 3 


=> “3.2 Safety precautions when using testers and measuring in- 
struments during a road test”, page 4 


= “3.3 Safety precautions when working on the cooling system” 
page 4 


= “3.4 Safety precautions when working on the ignition system”, 
page 4 


3.1 Safety precautions when working on the 
fuel supply system 


Please note the following warnings when working on the fuel sup- 
ply system: 


rN WARNING 


The fuel system operates at extremely high pressure. This can 
cause injury. 


¢ The fuel pressure in the high-pressure section of the in- 
jection system must be reduced to a residual pressure 
prior to opening the system. Procedure > page 261 


@ Wrap a clean cloth around the connection and carefully 
loosen the connection to allow the residual pressure to 
dissipate. 


Escaping fuel can cause a risk. 


@ The power supply for the fuel system pressurisation pump. 
- G6- must be disconnected before opening the fuel sys- 
tem, since -G6- will be activated briefly when the driver's 
door is opened with the battery still connected. 


@ Disconnect power supply by removing fuse for fuel pump 
control unit - J538- /fuel delivery unit > Current flow dia- 
grams, Electrical fault finding and Fitting locations, or 
disconnect battery. 


Observe the following to prevent injuries to persons and damage 
to the injection and ignition system: 


@ Always switch off the ignition before connecting or discon- 
necting electrical wiring for the injection or ignition system or 
tester cables. 


@ Always switch off ignition before washing engine. 


@ Erase any entries in event memory resulting from testing or 
installation + Vehicle diagnostic tester, [Interrogate event 
memory, then [Generate readiness code]. 


FY Caution 


To prevent irreparable damage to the electronic components 
when disconnecting the battery: 


@ Observe notes on procedure for disconnecting the battery. 
¢@ Always switch off the ignition before disconnecting the 


battery = Electrical system; Rep. gr. 27. 


3. Safety precautions 


3.2 Safety precautions when using testers 
and measuring instruments during a 
road test 


Note the following if testers and measuring instruments have to 
be used during a road test: 


rN WARNING 


Accidents can be caused if the driver is distracted by test 
equipment while road-testing, or if test equipment is not prop- 
erly secured. 


Persons sitting in the front passenger's seat could be injured if 
the airbag is triggered in an accident. 


+ Theuse of test equipment while driving causes distraction. 


+ There is an increased risk of injury if test equipment is not 
secured. 


@ Test equipment must always be secured on the rear seat 
with a strap and operated from the rear seat by a second 
person. 


3.3 Safety precautions when working on the 
cooling system 


When working on the cooling system note the following warnings: 


rN WARNING 


Hot steam/hot coolant can escape - risk of scalding. 


@ The cooling system is under pressure when the engine is 
hot. 


@ To allow pressure to dissipate, cover filler cap on coolant 
expansion tank with cloth and open carefully. 


Risk of injury as the radiator fans may start up automatically. 


@ Unplug electrical connectors before starting to work in the 
area of radiator cowl. 


rN Caution 


Overheating can oceur.if.the filler. cap.is not fitted properly. 


¢ The filler cap must.engage.positively.and,audibly when it 
is closed. 


3.4 Safety precautions when working on the 
ignition system 

To prevent injuries to persons and/or irreparable damage to the 

fuel injection and ignition system, the following must be noted: 


@ Persons wearing a cardiac pacemaker must at all times main- 
tain a safe distance from high-voltage components such as the 
ignition system and xenon headlights. 
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@ Always switch off the ignition before connecting or discon- 
necting electrical wiring for the injection or ignition system or 
tester cables. 


¢@ Erase any entries in event memory resulting from testing or 
installation > Vehicle diagnostic tester, [Interrogate event 
memory], then [Generate readiness code]. 


@ Always switch off the ignition before cleaning the engine. 


@ Always switch off the ignition before connecting or discon- 
‘necting the ‘battery, otherwise theengine*control unit maybe 
damaged. 


If you want to turn over the engine at cranking speed without 
actually starting it (e.g. compression test), first unplug the con- 
nectors from the ignition coils. In addition, remove fuse for fuel 
pump control unit - J538- ; for identification of fuses refer to 
= Current flow diagrams, Electrical fault finding and Fitting lo- 
cations. 


rN Caution 


To prevent irreparable damage to the electronic components 
when disconnecting the battery: 


@ Observe notes on procedure for disconnecting the battery. 


@ Always switch off the ignition before disconnecting the 
battery > Electrical system; Rep. gr. 27. 
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4 Repair instructions 


= “4.1 Rules for cleanliness”, page 6 


=> “4.2 Foreign particles in engine”, page 6 


= “4.3 Contact corrosion”, page 6 


= “4.4 Routing and attachment of pipes, hoses and wiring”, page 
ri 


= “4.5 Installing radiators and condensers”, page 7 


= “4.6 Checking vacuum system”, page 7 


4.1 Rules for cleanliness 


Even small amounts of dirt can cause malfunctions. For this rea- 
son, please observe the following rules when working on the fuel 
supply system and injection system: 


@ Carefully clean connection points and the surrounding area 
with engine cleaner or brake cleaner and dry thoroughly before 
opening. 


¢@ Immediately seal open lines and connections with clean plugs, 
for example from engine bung set - VAS 6122- . 


@ Place parts that have been removed on a clean surface and 
cover them over. Use only lint-free cloths. 


¢ Carefully cover or seal open components if repairs cannot be 
carried out immediately. 


= Only install clean components; replacement parts should only 
be unpacked immediately prior to installation. Do not use parts 
that have not been stored in their packing (e.g. in tool boxes 
etc.). 


@ When the system is open, do not work with compressed air 
and do not move the vehicle. 


@ Make sure that no fuel runs onto the fuel hoses. Should this 
occur, the fuel hoses must be cleaned again immediately. 


¢@ Protect unplugged electrical connectors against dirt and mois- 
ture and make sure connections are dry when attaching. 


4.2 Foreign particles in engine 


@ When performing assembly work on the engine, all open pas- 
sages in, the intake and exhaust systems.must be sealed.with 
suitable. plugs.(e.g, rom-engine:bung-set.-. VAS 61.22.) ito, 
prevent foreign particles:from entering the engine» 


@ Inthe event of mechanical damage to one of the cylinder 
banks, the intake and exhaust systems and combustion cham- 
bers of the opposite cylinder bank must always be examined 
for foreign particles to prevent further damage occurring later. 


4.3 Contact corrosion 


Contact corrosion can occur if unsuitable fasteners are used (e.g. 
bolts, nuts, washers, etc.). 


For this reason, only fasteners with a special surface coating are 
used. 


Additionally, all rubber and plastic parts and all adhesives are 
made of non-conductive materials. 


Always install new parts if you are not sure whether used parts 
can be re-fitted > Electronic parts catalogue . 
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Note the following: 


@ We recommend using only genuine replacement parts; these 
have been tested and are compatible with aluminium. 


@ We recommend the use of Audi accessories. 


@ Damage caused by contact corrosion is not covered under 
warranty. 


44 Routing and attachment of pipes, hoses 
and wiring 

@ Mark fuel lines, vacuum lines, pipes/hoses for activated char- 

coal filter system and electrical wiring etc. before removal so 


they can be re-installed in the original positions and correctly 
connected. Make sketches or take photographs if necessary. 


@ To prevent damaging pipes, hoses and wiring, ensure suffi- 
cient clearance from all moving or hot components in engine 
compartment (little space.in.engine, compartment). 


45 Installing*radiators’and ‘condensers 


Even when the radiator, condenser and charge air cooler are cor- 
rectly installed, slight impressions may be visible on the fins of 
these components. This does not mean that the components are 
damaged. If the fins are only very slightly distorted, this does not 
justify renewal of the radiator, condenser or charge air cooler. 


46 Checking vacuum system 
Special tools and workshop equipment required 
@ Hand vacuum pump - VAS 6213- 


VAS 6213 


WO0-10259 


Procedure 


Check all vacuum lines in the complete vacuum system for: 
Cracks 
Traces of animal bites 


Kinked or crushed lines 


“ff @ 


Lines porous or leaking 


— Check vacuum line to solenoid valve and from solenoid valve 
to corresponding component. 


—- Ifa faultis stored in the event memory, check the vacuum lines 
leading to the corresponding component and also check the 
remaining vacuum lines in the system. 


-  Ifitis not possible to build up pressure with the hand vacuum 
pump - VAS 6213- or if the pressure drops again immediately, 
check the hand vacuum pump and connecting hoses for leaks. 
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1 Removing and installing engine - ve- 
hicles with multitronic gearbox 


= “1.1 Removing engine”, page 8 


= “1.2 Detaching multitronic gearbox from engine”, page 26 


= “1.3 Installing engine”, page 32 
1.1 Removing engine 


Special tools and workshop 
equipment required 


@ Removal lever - 80 - 200- 


@ Hose clamps, up to 25 mm 
- 3094- 


@ Stepladder - VAS 5085- 


@ Engine bung set - VAS 
6122- 


@ Scissor-type assembly 
platform - VAS 6131 A- with 
support set for Audi - VAS 


6131/10- and supplemen- : 
tary set -VAS 6131/11- VAS 5065 VAS 6122 


@ Drip tray for workshop hoist 
- VAS 6208- 


VAS 6208 


613-10031 
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@ Eye-head bolt - 3368- 


3368 


@ Spark plug connector pliers - V.A.G 1922- 


V.A.G 1922 


@ Hose clip pliers - VAS 6362- 


VAS 6362 


@ Tensioning strap - T10038- 


710038 


ite Note 


/f the engine is going to be separated from the gearbox (after the 


entire assembly is removed), you will additionally need supple- 
mentary set - VAS 6131/12- . 


1. Removing and installing engine - vehicles with multitronic gearbox 9 


Procedure 


i Note 


d 
¢ The engine is removed from underneath together with the 
gearbox and subframe (with lock carrier installed). 


¢ All cable ties which are released or cut open when removing 
must be fitted in the same position when installing. 


@ Seal off open lines and connections with clean plugs from en- 
gine bung set - VAS 6122-. 


rN WARNING 


Make sure the vehicle cannot tip over when the engine is re- 
moved. 


¢@ Secure the vehicle, to do so, the luggage compartment 
must be empty. 


The fuel system operates at extremely high pressure. This can 
cause injury. 


@ The fuel pressure in the high-pressure section of the in- 
jection system must be reduced to a residual pressure 
Prior to opening the system. 


- Reduce fuel pressure in high-pressure section of injection sys- 
tem = page 261. 


FP Caution 


Electronic components are susceptible to damage. 


@ Observe notes on procedure for disconnecting the battery. 


it Note 


To make sure you can still move the front wheels when the battery 
has been disconnected, only disconnect the battery with the ig- 
nition key inserted. 


- Remove luggage compartment side trim cover (right-side) 
-arrows-. 
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27-0156 


— Remove cover -1- over battery. 


ie Note 


Disregard -item 2-. 


- Disconnect earth cable -arrow- at battery. \ 


<= 


‘Az7-0182 


— Pull off engine cover panel (rear) -arrows-. 


— Pull off engine cover panel (front) -arrows-. 


rN WARNING 


Hot steam or hot coolant can escape when coolant expansion 
tank is opened; cover filler cap with cloth and open carefully. 


nied or @perhfiller'capofrcodlant expansion tank: 


— Remove engine compartment seal from lock carrier and wing 
panel flanges. 


fT Ai0-10158 
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it Note 


Before removing, mark direction of rotation of poly V-belt with 
chalk or felt-tip pen. If the belt runs in the opposite direction when 
itis refitted, this can cause breakage. 


— Turn the tensioner in the direction of the -arrow- to slacken the 
poly V-belt. 


- Remove poly V-belt and release pressure from the tensioner. 


— Remove both front wheels. 


i Note 


Secure brake discs with wheel bolts. 


- If fitted, remove bolts -arrows- securing exhaust pipe for aux- 
iliary/additional heater to noise insulation. 


— Release quick-release fasteners -1- and -2- and take off noise 
insulation. 


— Unbolt bracket for noise insulation -arrows-. 


12 Rep. gr.10 - Removing and installing engine 


‘10-1870 


— Unbolt cross piece at lock carrier -arrows-. 


Unscrew bolts -arrows- and remove cross piece from stop for 
torque reaction support. 


Unscrew bolts -arrows- and remove torque reaction support 
from engine. 


Place drip tray for workshop hoist - VAS 6208- under engine. 


Disconnect coolant hose -arrow- at engine oil cooler and drain 
off remaining coolant. 


— Then remove coolant hose. 
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— Disconnect coolant hose -arrow- at thermostat before ATF 
cooler and drain off coolant. 


— Remove bolts -arrows-. 


- Detach ATF cooler -1- and tie up to engine cross member. 


- Detach coolant hose (front right) -1- from coolant pipe. 


- Unscrew bolts -2- and -3- for coolant pipe. 


it Note 


The coolant pipe is removed together with the coolant hose (left- 
side) at a later stage. 


‘A1G-10167 


‘AST-10884 


‘A18-0567 


ro} 
fo} 


‘A10-10886 
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- Detach coolant hose -1- from engine oil cooler. 


— Unscrew bolts -arrows- and detach engine oil cooler. 


ite Note 


@ Disregard -item 2-. 


@ Plug openings on sump with clean plugs. 


- Unplug electrical connector -1- for magnetic clutch on air con- 
ditioner compressor. 


rN WARNING 


The air conditioner refrigerant circuit must not be opened. 


— Unscrew air conditioner compressor from bracket -arrows-. 


ie Note 


To prevent damage to the refrigerant lines, ensure that the pipes 
and hoses are not stretched, kinked or bent. 


— Tie up air conditioner compressor with lines attached to left- 
side of vehicle. 


ie Note 


Lay a cloth under the hydraulic lines to catch any escaping hy- 
draulic fluid. 


- Clamp off hydraulic hose -1- for power steering pump using a 
hose clamp - 3094-. 

- Disconnect hydraulic hose from power steering pump. 

- Unbolt hydraulic line -2- from power steering pump and place 
hydraulic line on top of longitudinal member. 


- Detach coolant hose -arrow- from coolant pipe (front). 
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Detach coolant hose (left-side) -arrows- from engine and 
move hose clear. 


Guide coolant hose downwards and detach together with cool- 
ant pipe (bottom front). 


@ prom 


Detach coolant hose -arrow- from coolant expansion tank. 


Move coolant hose at engine clear. 


Pull non-return valve -2- off connection at air intake hose. 


Unclip vacuum line -1- and fuel line -3- from retainer on air 
intake hose. 


Release hose clips -arrows- and remove air intake hose. 


> 
‘A1a-10282 


Unplug electrical connector -1-. \ 1 ¢ 
AI 
/ 


Detach vacuum hose -2-. ‘ 
Remove bolts -arrows-. 


Take out air cleaner housing. es 


‘A10-10369 
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— Detach coolant hoses -1- and -2-. 


ite Note 


The coolant hose (right-side) remains connected to the ATF cool- 
er when the ATF cooler is moved clear. 


rN Caution 


Rules for cleanliness when working on the injection system 
2 


rN WARNING 


The fuel system is pressurised. Wrap a cloth around the con- 
nection before opening the system. Then release pressure by 
carefully loosening the connection. 


— Disconnect fuel line -arrow- and move it clear. 


- Disconnect vacuum hose -arrow- leading to activated charcoal 
filter. 


- Detach vacuum hose -arrow- going to brake servo at plenum 
chamber partition panel. 


10-1862 
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- Unscrew nuts and detach bracket for connectors -1 ... 4-(cen- 
tre) from plenum chamber partition panel. 


- Detach coolant hoses -arrows- leading to heat exchanger for 
heater at plenum chamber partition panel. 


Vehicles with auxiliary heater: 
- Detach coolant hose -arrow- at rear left of engine. 


— Remove coolant hose. 


it Note 


Shown from rear with engine removed for illustration purposes. 


All vehicles: 
- Pull off rubber seal -1- on plenum chamber covers. 
- Detach plenum chamber covers -2- and -3-. 


18 Rep. gr.10 - Removing and installing engine 


— Lever off caps on windscreen wiper arms with a screwdriver. rea 


— Loosen hexagon nuts -arrows- several turns. — 


— Loosen wiper arms from wiper shafts by tilting slightly, remove 
hexagon nuts and take off wiper arms. 


— Remove dust and pollen filter > Rep. gr. 87. 


Ba °| 
EE we S} @ 
Cover air duct at air conditioner housing with clean cloth to pre- L bal 


vent anything falling in. a> 75 zAa2 es 4 


- Remove bolts -arrows- for cowl panel trim -1- on both sides. 


oN Caution 


To avoid cracking the cowl panel trim -1- during removal, apply 
a small amount of soap solution to the joint between the wind- 
screen and the cowl panel trim and pull the trim vertically up 
gut of the, windscreen, surround,..starting from, the.edge of the 
windscreen: 


- Carefully pull cowl panel trim off retainer at windscreen. AGH 


— Unscrew body brace -arrow-. 


— Unclip cover for engine control unit. 


— Remove bolts -arrows-. 


- Detach retainer and engine control unit from electronics box 
(plenum chamber). 


ie Note 


The electrical wires remain connected. 


‘10-1426 
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- Turn air quality sensor - G238- 90° anti-clockwise -arrow- and 
remove from retainer. 


- Release retaining clips -1 ... 4-. 


- Open electronics box (plenum chamber) cover slightly and pull 
Off to front. 


- Disconnect the electrical multi-pin connectors -1- using spark 
plug connector pliers - V.A.G 1922- . 


- Detach engine wiring harness at electronics box and at bulk- 
head. 


- Place engine control unit with wiring harness attached on top 
of engine. 


it Note 


Secure the engine control unit to prevent it falling. 


- Remove A-pillar trim (right-side) > Rep. gr. 70. 
- Fold back floor covering. 

- Unbolt protective cover above main fuse holder. 
— Fold cover -2- to side. 

— Remove nut -4-. 

— Detach terminal 30 wire to starter. 


EE Note 


Disregard items -1- and -3-. 


- Remove front and rear sections of front right wheel housing 
liner > Rep. gr. 66. 


- Unscrew wiring clamp -1- in wheel housing (front right). 


- Pull wiring harness out from interior -arrow-. 
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— Unplug electrical connectors -1- and -3-. 
— Unbolt earth cable -2- at longitudinal member. 


— Unscrew bracket for wiring harness at longitudinal member 
-arrows- and move wiring harness clear. 


— Have a 2nd mechanic press the brake pedal. 


rN Caution 


When slackening the flange bolt securing the drive shaft, the 
wheel bearing must not be under load (vehicle must not be 
standing on its wheels). 


1 


Unscrew flange bolt -2- from drive shaft -1- (left and right). 


1 


Unscrew bolts (left and right) -arrows- evenly. 
— Take out anti-roll bar. 


1 


Unplug electrical connector, -2-.at. vehicle level, sender. 


Detach coupling-rod, ;1--at track.controLlink. 


| | [ators 
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- Fit eye-head bolt - 3368- from below in bore on suspension 
turret on both sides. 


- Secure eye-head bolts - 3368- with nut -2- and washer -1- 
(screw down nut several turns but not all the way down). 


rN Caution 


The weight of the wheel bearing housings must be supported 
in order to prevent damage to the joints of the upper links. 


Tie up wheel bearing housing on each side using tensioning 
strap - T10038- as illustrated. 


Unplug electrical connector -2- for front wheel speed sensor. 


Move electrical wire -1- clear. 


- Unbolt suspension strut from track control link -arrow-. 


— Unbolt guide link -1- and track control link -2- at subframe. 


it Note 


/f necessary, detach rear section of wheel housing liner when 
pulling out guide link bolt -1-. 
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‘A10-10622 


A10-10156 


— Pivot guide link -1- and track control link -2- outwards. 


rN Caution 


The guide link and track control link must not be allowed to 
hang down without support. Tie up both the guide link and track 
control link to wheel bearing housing as illustrated -arrow-. 


— Repeat procedure on other side of vehicle. 


‘Alo-10214 


=.,.Remove noise insulation in left-side wheel housing -arrows-. 


—- Remove noise insulation in wheel housing (right-side) 
-arrows-. 


— Unbolt heat shield -1- for drive shaft. 


— Unbolt drive shaft from flange shaft on gearbox. 


rN Caution 


Take care not to damage brake hose. 


— Pivot wheel bearing housing outwards and remove drive shaft. 


— Repeat procedure on other side of vehicle. 


= 
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- Unbolt cross piece (front) -arrows-. 


Disconnect exhaust system at clamps -1- (left-side) and -2- (right- 
side). 


126-0752 


Set up the scissor-type assembly platform as follows? 


- Setup scissor-type assembly platform - VAS 6131 A- with bo De? - 
support set for Audi - VAS 6131/10- , supplementary set -VAS 7% 
6131/11- and -VAS 6131/13- as follows: Aorta 
Platform Parts of support set for Audi - VAS 6131/10- , sup- i aw | 
coordinates | plementary set -VAS 6131/11- and supplementary ae oh |e 
set -VAS 6131/13- > aeeeeans 
B4 10-1 110-4 10-5 10-11 ranean 
G4 10-1 110-4 110-5 110-12 a\S en ee aac 
B7 110-1 110-2 10-5 /M0-7 7 ae 
G7 10-1 110-2 10-5 110-7 inifp ee ee * 
B10 110-1 110-2 110-5 110-8 * E a 
G10 110-1 110-2 110-5 110-8 Wn a en 6 
C12 110-1 10-3 10-5 110-6 2 ‘ 
F12 10-1 10-3 0-5 11-3 wh ee) oom! 
D17 113-6 113-2 = 
E17 113-6 113-2 


- Initially tighten the support elements on the assembly platform 
only hand-tight. 


- Adjust the scissor-type assembly platform - VAS 6131 A- so 
that it is horizontal. 


* Take note of spirit level (bubble gauge). 


- Place scissor-type assembly platform - VAS 6131 A- under 
engine/gearbox assembly. 
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- Position support elements from -VAS 6131/10- at front of en- 
gine, as shown in illustration. 


— Make sure that threaded spindles are screwed in completely. 


- Position support elements from -VAS 6131/10- at left and right 
of subframe, as shown in illustration. 


- Position support elements from -VAS 6131/10- and -VAS 
6131/11- at rear of gearbox, as shown in illustration. 


- Turn all spindles for the support elements upwards until all lo- 
cating lugs make contact with the mounting points. 

VAS 6131 

110-6 VAS 6131 


1-3 
VAS 6131 
0-3 VAS 6131 


7 0-3 


‘Al0-10366 


— Position support elements from -VAS 6131/13- underneath 
front silencer (left-side and right-side), as shown in illustration. VAS 6131/13-2 


- Tighten base plates for support elements to 20 Nm on scissor- 4 
type assembly platform - VAS 6131 A- . 


‘A10-10984 
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- Mark installation position of subframe and engine cross mem- 
ber on longitudinal members with felt-tip pen. 


— Remove bolts -1- and -4-. 


- Remove bolts -2- and -3- in a diagonal sequence and in 
stages. 


it Note 


@ Check that all hoses and wiring connections between engine, 
gearbox, subframe and body have been detached. 


@ Carefully guide out engine/gearbox assembly with subframe 
from engine compartment when lowering to avoid damage. 


— Lower the engine/gearbox assembly using scissor-type as- 
sembly platform - VAS 6131 A- initially only as far as distance 
-a-. 


* Dimension -a- = 80 mm 


- Pry ball head -1- of selector lever cable off gearbox selector 
lever using removal lever - 80 - 200- -arrow-. 


—- Pull off securing clip -2- and remove selector lever cable from 
gearbox. 


FEE Note : ee aeanche S el 


@ Disregard -item 3-. 


@ Take care not to bend or kink selector lever cable. 


- Check that all hoses and wiring connections between engine, 
gearbox, subframe and body have been detached. 


- Carefully guide out engine/gearbox assembly with subframe 
from engine compartment when lowering to avoid damage. 


— Lower engine/gearbox assembly gradually. 


- Pull out scissor-type assembly platform - VAS 6131 A- from 
under the vehicle. 


1.2 Detaching multitronic gearbox from en- 
gine 
Special tools and workshop equipment required 


@ Support set for Audi - VAS 6131/10- and supplementary set - 
VAS 6131/12- 
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Procedure 


+ Engine/gearbox assembly removed and secured to scissor- 
type assembly platform - VAS 6131 A- . 


- Unplug electrical connector -1- at gearbox mounting (left- 
side). 


— Remove bolts -arrows- for gearbox mountings. 


— Repeat procedure on opposite side of vehicle. 


— Remove bolts -1- and detach bracket for noise insulation. 


— Unscrew bolts -2- and remove cross member. 


Ai0-1424 


- Screw down spindles of support elements -2- (left and right) 
at subframe as far as possible. 


— Remove locating lugs from spindles. 
- Take out subframe -3- from the side. 


it Note 


A second mechanic is required for removing the subframe. 


- Screw down spindles of support elements -1- (left and right) 
at engine cross member -4- as far as possible. 


- Remove bolts -arrows- for engine mounting (left and right- 
side) 


- Take out engine cross member. 


— Unscrew the 4 base plates for support elements (for engine 
cross member and subframe) at assembly platform - 
VAS 6131 A- . 
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— Remove bracket -arrow- for ATF lines. L] I) 


iB 


10-1858 


EE Note 


Observe rules for cleanliness when working on automatic gear- 
box » Rep. gr. 00. 


—- Unscrew bolt -arrow- and detach ATF lines from gearbox. 


it Note 


The mounting points for engine (front) and gearbox (rear) remain 
unchanged. 


- Setup scissor-type assembly platform - VAS 6131 A- with 
support set for Audi - VAS 6131/10- and support set -VAS 
6131/12- as follows: 

Platform | Parts of support set for Audi - VAS 6131/10- and 
coordinates supplementary set -VAS 6131/12- 
B4 1) 110-1 110-4 10-5 10-11 
G4 1) 110-1 110-4 110-5 10-12 
B7 110-1 110-4 110-5 10-11 
G7 10-4 110-4 110-5 110-10 
B10 10-1 110-4 110-5 112-1 
G10 110-1 112-2 110-5 112-1 
c12 1) 110-1 110-3 110-5 110-6 
F121) 0-1 10-3 0-5 11-3 
D171) 113-6 113-2 
£171) 113-6. 11322. 
+ 1) Support elements remainiunchanged:: 
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- Position support elements from -VAS 6131/10- and -VAS 
6131/12- on left side of engine/gearbox assembly, as shown 
in illustration. 


- Place support elements from -VAS 6131/10- and -VAS 
6131/12- at right of engine/gearbox assembly, as shown in il- 
lustration. 


- Turn spindles for the support elements upwards until all locat- 
ing lugs make contact with the mounting points. 


- Tighten base plates for support elements to 20 Nm on scissor- 
type assembly platform - VAS 6131 A- . 


- Release electrical connector -1- and detach from gearbox. 


- Move wiring harness going to engine clear -arrows-. 


- Unplug electrical connector -arrow- leading*to"engine speed 
sender - G28- . 


LTA 


RS 


7 
VAS 6131/10-: 


VAS 6134/10-11 | 


| 
4 


VAS 6131 
2-1 


[A10-10795 | 


A10-10394 
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- Unplug electrical connector -4- for Lambda probe 2 after cat- 
alytic converter - G131- and move wiring clear. 


it Note 


To avoid any damage, the flexible joint in the front exhaust pipe 
must not be bent more than 10°. 


- Unscrew nut -left arrow- at mounting bracket for front exhaust 
pipe (left-side). 


- Remove bolt -2- on bracket (left-side) for front exhaust pipe. 


i Note 


Disregard -item 1-. 


fs : 
=—s 


— Unscrew nuts -1 ... 3- 
- Detach front exhaust pipe (left-side) with catalytic converter. 


26-1088 
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— Unplug electrical connector -1- for Lambda probe after cata- 
lytic converter - G130- and move wiring clear. 


ite Note 


To avoid any damage, the flexible joint in the front exhaust pipe 


must not be bent more than 10°. 


- Unscrew nut-right arrow- at mounting bracket for front exhaust 
pipe (right-side). 


— Remove bolt -1- on bracket (right-side) for front exhaust pipe. 


ite Note 


Disregard -item 2-. 


— Unscrew nuts -1 ... 3-. 


- Detach front exhaust pipe (right-side) with catalytic converter. 
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— Remove engine/gearbox securing bolts -1 ... 10-. 


210-1068 


- Loosen clamping bolts -1- on sides of scissor-type assembly 
platform - VAS 6131 A- and pull rear section of platform to- 
gether with gearbox towards rear -arrow-. 


Pa 


1.3 Installing engine 


fi Note 


@ Renew self-locking nuts and bolts when performing assembly 
work. 


¢@ Renew bolts which are tightened to a specified angle as well 
as seals, gaskets and O-rings. 


@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) » Electronic parts catalogue . 


¢ Fit all cable ties in the original positions when installing. 
- Clean input shaft splines on gearbox and splines of damper 
unit on flywheel; remove corrosion and apply only a very thin 


coating of grease for clutch plate splines - G 000 100- to the 
splines. Remove any excess grease. 


- Check whether dowel sleeves for centring the engine/gearbox 
assembly are fitted in the cylinder block; install dowel sleeves 
if necessary. 


- Push intermediate plate between engine and gearbox onto 
dowel sleeves. 


- Bolt gearbox to engine (use new bolts). 
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ite Note 


@ Tightening torques apply only to lightly greased, oiled, 
Phosphated or black-finished nuts and bolts. 


@ Additional lubricant such as engine oil or gearbox oil may be 
used, but do not use lubricant containing graphite. 


@ Do not use degreased parts. 


@ Tolerance for tightening torques: + 15%. 


Securing engine to gearbox 


Item Bolt 1) Nm 
1,7 M10x115 65 2) 
2,3,4,5,6 M12x110 65 
8, 9, 10 M10x80 45 
A Dowel sleeves for centralising 
* 1) Renew bolts for securing engine/gearbox. 
+ 2) Property class 10.9. -GRIEEE| 


Installation is carried out in the reverse order; note the following: 


— Install front exhaust pipes together with catalytic converter: 
left-side > page 305 , right-side = page 309 . 


- Screw down'the'spindles forsupport elements (left-side) at 
engine/gearbox assembly. 


- Unscrew both base plates for support elements (left-side) at 
scissor-type assembly platform - VAS 6131 A- . 


VAS 6131 
2-1 
T 
VAS 6131/10-4 
2 I ‘A10-10135 | 
- Screw down the spindles for support elements (right-side) at Wake L-- ‘a pores 
engine/gearbox assembly. VAS 6131/12-1 Bex 
- Unscrew both base plates for support elements (right-side) at oF , VAS 6131 
scissor-type assembly platform - VAS 6131 A- . 5 My 
ity Note = 
; : | ; VAS 6131 
The mounting points for engine (front) and gearbox (rear) remain “pf 10-4 
unchanged. VAS 6131/12-2 
- Secure ATF lines > Rep. gr. 37. ATE 
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- Setup scissor-type assembly platform - VAS 6131 A- with 
support set for Audi - VAS 6131/10- as follows: 
Platform Parts from support set for Audi - VAS 6131/10- 
coordinates 
B4 1) 110-1 10-4 110-5 0-11 
G4 1) 10-1 110-4 110-5 10-12 
B7 110-1 110-2 110-5 110-7 
G7 10-4 110-2 10-5 110-7 
B10 110-1 10-2 110-5 110-8 2) 
G10 110-1 10-2 110-5 110-8 2) 
C121) 110-1 0-3 0-5 10-6 
F121) 0-1 10-3 10-5 11-3 
p17 1) 113-6 113-2 
E171) 113-6 113-2 ss] [naar] 
- 1) Support elements remain unchanged. 
* 2) Secure support elements only after installing the subframe. 


- Position engine cross member on the two support elements - 
VAS 6131/10-7- . 


— Screw up spindles for support elements -VAS 6131/10-7- on 
both sides. 


Tighten base plates for support elements on scissor-type as- 
sembly platform - VAS 6131 A- to 20 Nm. 


- Tighten bolts for engine mountings -arrows- on both sides. 
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ie Note 


A second mechanic is required for positioning the subframe on 
the support elements. 
- Fit subframe onto the two support elements -VAS 6131/10-8- . 


- Screw up spindles for support elements -VAS 6131/10-8- on 
both sides. 


- Tighten base plates for support elements on scissor-type as- 
sembly platform - VAS 6131 A- to 20 Nm. 
- Tighten bolts for gearbox mountings -arrows- on both sides. 


— Attach electrical connector -1-. 


- Raise engine/gearbox assembly’ only ‘ti Tec} e! 
subframe and body equals dimension 


* Dimension -a- = 80 mm 
- Attach selector lever cable to gearbox = Rep. gr. 37. 


- Guide engine/gearbox assembly together with subframe and 
engine cross member into the body from below using scissor- 
type assembly platform - VAS 6131 A- . 


- Adjust the subframe and engine cross member according to 
the markings previously made on the longitudinal members. 


- Tighten subframe bolts only to specified torque (do not turn 
further); the bolts are only fully tightened after performing the 
wheel alignment check. 


1- 50Nm 
2- 150Nm 
3- 150Nm 


rN WARNING 


The vehicle must not be driven at this stage. 


- Tighten bolts -4- for engine cross member. 
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- Secure cross piece to lock carrier -arrows-. 


Protected by copyright. Copying for private or commercial purposes, in part or in whole, is not 
permitted unless authorised by AUDI AG. AUDI AG does not guarantee or accept any liability 
with respect to the correctness of information in this document. Copyright by AUDI AG 
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—- Allow stop for torque reaction support to rest on rubber buffer 
for torque reaction support under its own weight and tighten 
bolts -arrows-. 


— Secure ATF lines = Rep. gr. 37. 
— Install drive shafts > Rep. gr. 40. 


— Install guide links, track control links, anti-roll bar and suspen- 
sion struts = Rep. gr. 40. 


- Align exhaust system so it is free of stress = page 318 . 
— Install cross piece (front) + Rep. gr. 50. 


- Install cross piece (front) for subframe + Rep. gr. 40. 
—- Install air conditioner compressor > Rep. gr. 87 . 


- Electrical connections and routing > Current flow diagrams, 
Electrical fault finding and Fitting locations. 


- Observe notes on procedures required after connecting bat- 
tery = Electrical system; Rep. gr. 27 . 


rN Caution 


Do not use a battery charger to boost starting. There is danger 
of damaging the vehicle's control units. 


— Install and adjust wiper arms = Electrical system; Rep. gr. 
92. 


- Check oil level > page 217 . 
— Bleed fuel system > page 285 . 


itm Note 


Do not reuse coolant. 


- Fill cooling system = page 224 . 
— Top up power steering fluid and bleed steering system > Rep. 
gr. 48. 


— Check ATF level > Rep. gr. 37. 


- Check adjustment of selector lever cable and re-adjust if re- 
quired = Rep. gr. 37. 


— Perform wheel alignment check > Rep. gr. 44. 


rN WARNING 


Tighten bolts for subframe to final setting after performing 
wheel alignment check. 
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Tightening torques 


i Note 


H 
@ Tightening torques apply only to lightly greased, oiled, 
Pphosphated or black-finished nuts and bolts. 


@ Additional lubricant such as engine oil or gearbox oil may be 


used, but do not use lubricant containing graphite. 


@ Donot use degreased parts. 


= Tolerance for tightening torques: + 15 %. 


Component Nm 
Bolts/nuts M6 i) 
M8 20 
M10 40 
M12 65 
Except for the following: 
Engine mounting to engine cross member 23 
Engine cross member to longitudinal member 68 
Gearbox mounting to subframe 23 
Drive shaft heat shield to gearbox 23 
Battery cable to fuse box 20 
Fuel supply line to fuel rail 23 
Hydraulic line to power steering pump 47 
Torque reaction support to top section of sump 40 
Cross piece to lock carrier 42 
Stop for torque reaction support to lock carrier 65 
Hose clips (9 mm wide) 3 
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2 Removing and installing engine - ve- 
hicles with automatic gearbox 09L 


= “2.1 Removing engine”, page 39 


= “2.2 Separating engine from automatic gearbox O9L", 


page 58 
=> “2.3 Installing engine”, page 66 
2.1 Removing engine 


Special tools and workshop 
equipment required 


@ Removal lever - 80 - 200- 


4, ‘Hose.clamps, up to 255mm 
#3094- 


@ Stepladder - VAS 5085- 


@ Engine bung set - VAS 
6122- 


@ Scissor-type assembly 
platform - VAS 6131 A- with 
support set for Audi - VAS 
6131/10- and supplemen- 
tary set -VAS 6131/11- 


@ Drip tray for workshop hoist 
- VAS 6208- 


VAS 5085 


VAS 6208 


G613-10031 
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@ Eye-head bolt - 3368- 
3368 


@ Spark plug connector pliers - V.A.G 1922- 
V.A.G 1922 


@ Hose clip pliers - VAS 6362- 


VAS 6362 


@ Tensioning strap - T10038- 
710038 


it Note 


If the engine is going to be separated from the gearbox (after the 
entire assembly is removed), you will additionally need supple- 
mentary set -VAS 6131/11- and -VAS 6131/12- . 
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Procedure 


ite Note 


@ The engine is removed from underneath together with the 
gearbox and subframe (with lock carrier installed). 


@ All cable ties which are released or cut open when removing 
must be fitted in the same position when installing. 


@ Seal off open lines and connections with clean plugs from en- 
gine bung set - VAS 6122- . 


FY WARNING 


Make sure the vehicle cannot tip over when the engine is re- 
moved. 
@ Secure the vehicle, to do so, the luggage compartment 
must be empty. 
The fuel system operates at extremely high pressure. This can 
cause injury. 
@ The fuel pressure in the high-pressure section of the in- 
jection system must be reduced to a residual pressure 
Prior to opening the system. 


— Reduce fuel pressure in high-pressure section of injection sys- 
tem = page 261. 


TN Caution 


Electronic components are susceptible to damage. 
@ Observe notes on procedure for disconnecting the battery. 


ite Note 


To make sure you can still move the front wheels when the battery 
has been disconnected, only disconnect the battery with the ig- 
nition key inserted. 


— Remove luggage compartment side trim cover (right-side) 
-arrows-. 


AZ7-0186 
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— Remove cover -1- over battery. 


it Note 


Disregard -item 2-. 


- Disconnect earth cable -arrow- at battery. 


— Pull off engine cover panel (rear) -arrows-. 


— Pull off engine cover panel (front) -arrows-. 


rN WARNING 


Hot steam or hot coolant can escape when coolant expansion 
tank is opened, cover filler cap with cloth and open carefully. 


- Open filler cap on coolant expansion tank. 


- Remove engine compartment seal from lock carrier and wing 
panel flanges. 
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ite Note 


Before removing, mark direction of rotation of poly V-belt with 
chalk or felt-tip pen. If the belt runs in the opposite direction when 
it is refitted, this can cause breakage. 


— Turn the tensioner in the direction of the -arrow- to slacken the 
poly V-belt. 


— Remove poly V-belt and release pressure from the tensioner. 


- Remove both front wheels. 


ie Note 


Secure brake discs with wheel bolts: 


- If fitted, remove bolts -arrows- securing exhaust pipe for aux- 
iliary/additional heater to noise insulation. 


- Release quick-release fasteners -1- and -2- and take off noise 
insulation. 


— Unbolt bracket for noise insulation -arrows-. 
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Unbolt cross piece at lock carrier -arrows-. 


Unscrew bolts -arrows- and remove cross piece from stop for 
torque reaction support. 


Unscrew bolts -arrows- and remove torque reaction support 
from engine. 


- Place drip tray for workshop hoist - VAS 6208- under engine. 


- Disconnect coolant hose -arrow- at engine oil cooler and drain 
off remaining coolant. 


— Then remove coolant hose. 


‘xte-t007% | 
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- Disconnect coolant hose -arrow- at thermostat before ATF 
cooler and drain off coolant. 


‘AIG-10167 


— Remove bolts -arrows-. 


- Detach ATF cooler -1- and tie up to engine cross member. 


- Detach coolant hose -arrow- at bottom left of radiator. 


Ai9-0567 


- Detach coolant hose (front right) -1- from coolant pipe. inl 


- Unscrew bolts -2- and -3- for coolant pipe. 2 3 


ie Note 1 


The coolant pipe is removed together with the coolant hose (left- 
side) at a later stage. 


‘A10-10886, 
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- Detach coolant hose -1- from engine oil cooler. 


- Unscrew bolts -arrows- and detach engine oil cooler. 


it Note 


@ Disregard -item 2-. 


¢@ Plug openings on sump with clean plugs. 


- Unplug electrical connector -1- for magnetic clutch on air con- 
ditioner compressor. 


FY WARNING 


The air conditioner refrigerant circuit must not be opened. 


- Unscrew air conditioner compressor from bracket -arrows-. 


fi Note 


To prevent damage to the refrigerant lines, ensure that the pipes 
and hoses are not stretched, kinked or bent. 


- Tie up air conditioner compressor with lines attached to left- 
side of vehicle. 


i. Note 


Lay a cloth under the hydraulic lines, to.ca 
draulic fluid. 


h.any escaping hy 


- Clamp off hydraulic hose -1- for power steering pump using a 
hose clamp - 3094- . 


- Disconnect hydraulic hose from power steering pump. 


- Unbolt hydraulic line -2- from power steering pump and place 
hydraulic line on top of longitudinal member. 


- Detach coolant hose -arrow- from coolant pipe (front). 
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Detach coolant hose (left-side) -arrows- from engine and 
move hose clear. 


Guide coolant hose downwards and detach together with cool- 
ant pipe (bottom front). 


@ promi 


Detach coolant hose -arrow- from coolant expansion tank. 


Move coolant hose at engine clear. 


Pull non-return valve -2- off connection at air intake hose. 


Unclip vacuum line -1- and fuel line -3- from retainer on air 
intake hose. 


Release hose clips -arrows- and remove air intake hose. 


‘Als-10282 


Unplug electrical connector -1-. 
Detach vacuum hose -2-. 
Remove bolts -arrows-. 


Take out air cleaner housing. 


‘A10-10359 
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— Detach coolant hoses -1- and -2-. 


i Note 


The coolant hose (right-side) remains connected to the ATF cool- 
er when the ATF cooler is moved clear. 


oN Caution 


Rules for cleanliness when working on the injection system 
> page 6. 


ON WARNING 


The fuel system is pressurised. Wrap a cloth around the con- 
nection before opening the system. Then release pressure by 
carefully loosening the connection. 


— Disconnect fueldJine: -arrow--and: moveitclear; 


- Disconnect vacuum hose -arrow- leading to activated charcoal 
filter. 


- Detach vacuum hose -arrow- going to brake servo at plenum 
chamber partition panel. 
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10-1862 


eZ, 


STP 
Uy, 


Ai0-10981 


1a 


— Unscrew nuts and detach bracket for connectors -1 ... 4-(cen- 
tre) from plenum chamber partition panel. 


— Lift retaining clip and detach coolant hose -arrow-. 


Vehicles with auxiliary heater: 2 | 
- Detach coolant hose -arrow- at rear left of engine. b I] 
— Remove coolant hose. q 


im Note 


Shown from rear with engine removed for illustration purposes. 


All vehicles: 
— Pull off rubber seal -1- on plenum chamber covers. 
- Detach plenum chamber covers -2- and,-3:. 


2. Removing and installing engine - vehicles with automatic gearbox O9L 49 


—- Lever off caps on windscreen wiper arms with a screwdriver. 
- Loosen hexagon nuts -arrows- several turns. 


- Loosen wiper arms from wiper shafts by tilting slightly, remove 
hexagon nuts and take off wiper arms. 


- Remove dust and pollen filter > Rep. gr. 87. 


i Note 


Cover air duct at air conditioner housing with clean cloth to pre- 
vent anything falling in. 


- Remove bolts -arrows- for cowl panel trim -1- on both sides. 


Se | 


1 
t 


See 


‘92-0188 


TOU 


oN Caution 


To avoid cracking the cowl panel trim -1- during removal, apply 

a small amount of soap solution to the joint between the wind- 
screen and the cowl panel trim and pull the trim vertically up 
out of the windscreen surround, starting from the edge of the 
windscreen. 


- Carefully pull cowl panel trim off retainer at windscreen. 


—- Unscrew body brace -arrow-. 


- Unclip cover for engine control unit. 
— Remove bolts -arrows-. 


- Detach retainer and engine control unit from electronics box 
(plenum chamber). 


it Note 


The electrical wires remain connected. 
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‘10-1426 


- Turn air quality sensor - G238- 90° anti-clockwise -arrow- and 
remove from retainer. 


— Release retaining clips -1 ... 4-. 


- Open electronics box (plenum chamber) cover slightly and pull 
off to front. 


- Disconnect the electrical multi-pin connectors -1- using spark 
plug connector pliers - V.A.G 1922- . 


- Detach engine wiring harness at electronics box and at bulk- 
head. 


—- Place engine control unit with wiring harness attached on top 
of engine. 


ite Note 


Secure the engine control unit to prevent it falling. ete 
‘Sime 


- Remove A-pillar trim (right-side) > Rep. gr. 70. g SS oy xy 
Be. 8 \ \ 


- Fold back floor covering. ‘ YS 
— Unbolt protective cover above main fuse holder. . —— 
— Fold cover -2- to side. 
— Remove nut -4-. 


— Detach terminal 30 wire to starter. 


it Note 


Disregard items -1- and -3-. 


AS70728 


- Remove front and rear sections ‘of front right wheel housing 
liner > Rep. gr. 66. 


- Unscrew wiring clamp -1- in wheel housing (front right). 


—- Pull wiring harness out from interior -arrow-. 
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- Unplug electrical connectors -1- and -3-. 
- Unbolt earth cable -2- at longitudinal member. 


— Unscrew bracket for wiring harness at longitudinal member 
-arrows- and move wiring harness clear. 


- Have a 2nd mechanic press the brake pedal. 


FY Caution 


When slackening the flange bolt securing the drive shaft, the 
wheel bearing must not be under load (vehicle must nof,be. 
standing on its wheels). 


- Unscrew flange bolt -2- from drive shaft -1- (left and right). 


- Unscrew bolts (left and right) -arrows- evenly. 
— Take out anti-roll bar. 


— Unplug electrical connector -2- at vehicle level sender. 
- Detach coupling rod -1- at track control link. 
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— Fit eye-head bolt - 3368- from below in bore on suspension 
turret on both sides. 


- Secure eye-head bolts - 3368- with nut -2- and washer -1- 
(screw down nut several turns but not all the way down). 


rN Caution 


The weight of the wheel bearing housings must be supported 
in order to prevent damage to the joints of the upper links. 


- Tie up wheel bearing housing on each side using tensioning 
strap - T10038- as illustrated. 


— Unplug electrical connector -2- for front wheel speed sensor. 


— Move electrical wire -1- clear. 


— Unbolt suspension strut from track control link -arrow-. 


— Unbolt guide link -1- and track control link -2- at subframe. 


ie Note 


/f necessary, detach rear section of wheel housing liner when 
pulling out guide link bolt -1-. 


A10-10156 
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— Pivot guide link -1- and track control link -2- outwards. 


rN Caution 


The guide link and track control link must not be allowed to 
hang down without support. Tie up both the guide link and track 
control link to wheel bearing housing as illustrated -arrow-. 


- Repeat procedure on other side of vehicle. 


- Remove noise insulation in wheel housing (left-side) 
-arrows-. 


- Remove noise insulation in wheel housing (right-side) 
-arrows-. 


— Unbolt heat shield -1- for drive shaft. 
— pUnbolt-drive:shaft from flange shaft-on:gearbox. 


rN Caution 


Take care not to damage brake hose. 


—- Pivot wheel bearing housing outwards and remove drive shaft. 


- Repeat procedure on other side of vehicle. 
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‘Alo-10214 


— Remove bolts -arrows- and lay tunnel cross member down on 
front exhaust pipes. 


A10-1601 


— If fitted, unscrew heat shield -A- for propshaft -arrows-. 
— Unscrew bolts securing propshaft to gearbox. 


- Slide rear propshaft together towards rear final drive; the con- 
stant velocity joints can be moved axially. 


— Tie up propshaft to one side on vehicle body. 


Set up the scissor-type assembly platform as follows: 
- Setup scissor-type assembly platform - VAS 6131 A- with 
support set for Audi - VAS 6131/10- and supplementary set - 
VAS 6131/13- as follows: ae 
Platform | Parts of support set for Audi - VAS 6131/10- and A ‘ i 3 
coordinates supplementary set -VAS 6131/13- age — 
B4 110-1 110-4 110-5 110-12 aoe er ee 
G4 /10-1 110-4 110-5 110-12 - i : ai 
B7 110-1 140-2 140-5 10-7 : are 
G7 10-1 110-2 110-5 110-7 it oe : 
B10 110-1 0-2 0-5 110-8 17 eR eee 
G10 /10-1 110-2 10-2 110-8 Pye. es > 
C14 110-1 110-3 110-5 110-13 ' a 
F14 0-1 110-3 nos | 10-12 is Reet 
D17 13-6 13-2 7 | SRaes celere 
E17 113-6 113-2 — 


— Initially tighten the support elements on the assembly platform 
only hand-tight. 


- Adjust the scissor-type assembly platform - VAS 6131 A- so 
that it is horizontal. 


* Take note of spirit level (bubble gauge). 


—- Place scissor-type assembly platform - VAS 6131 A- under 
engine/gearbox assembly. 
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Position support elements from -VAS 6131/10- at front of en- 
gine, as shown in illustration. 


Make sure that threaded spindles are screwed in completely. 


Position support elements from -VAS 6131/10- at left and right 
of subframe, as shown in illustration. 


Position support elements from -VAS 6131/10- at rear of gear- 
box, as shown in illustration. 


Tum all spindles for the support elements upwards until all lo- 
cating lugs make contact with the mounting points. 


Position support elements from -VAS 6131/13- underneath 
front silencer (left-side and right-side), as shown in illustration. 


Tighten base plates for support elements to 20 Nm on scissor- 
type assembly platform - VAS 6131 A- . 
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10-12 


VAS 6131/ 


VAS 6131/ 
10-13 ToS 
“ 


VAS 6131/ 


Ai0-10983 


<p VAS 6131/13-2 
{SS 


VAS 6131/13-6 


Ai0-10986 


Liz 


- Unbolt cross piece (front) -arrows-. 


ot exhaust system at clamps -1- (left-side) and -2- (right- 
side). 


26-0752 


- Mark installation position of subframe on longitudinal mem- 
bers with felt-tip pen. 


— Remove bolts -1- and -4-. 


— Remove bolts -2- and -3- in a diagonal sequence and in 
stages. 


itm Note 


@ Check that all hoses and wiring connections between engine, 
gearbox, subframe and body have been detached. 


@ Carefully guide out engine/gearbox assembly with subframe 
from engine compartment when lowering to avoid damage. 


— Lower the engine/gearbox assembly using scissor-type as- 
sembly platform - VAS 6131 A- initially only as far as distance 
-a-. 


* Dimension -a- = 100 mm 
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- Mark installation position of support bracket for selector lever 
cable with felt-tip pen for re-installation. 


- Pry ball head -1- of selector lever cable off gearbox selector 
lever using removal lever - 80 - 200- -arrow-. 


- Pull off securing clip -2- and remove selector lever cable from 
gearbox. 


it Note 


Take care not to bend or kink selector lever cable. 
- Check that all hoses and wiring connections between engine, 
gearbox, subframe and body have been detached. 


- Carefully guide out engine/gearbox assembly with subframe 
from engine compartment when lowering to avoid damage. 


— Lower engine/gearbox assembly gradually. 


- Pull out scissor-type assembly platform - VAS 6131 A- from 
under the vehicle. 


2.2 Separating engine from automatic gear- 
box O9L 


Special tools and workshop equipment required 
¢@ Support bridge - 30 - 211 A- 


Support set for Audi - VAS 6131/10- , supplementary set -VAS 
6131/11- and -VAS 6131/12- 


@ Adapter - T40058- 
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73710770 


30-211 A 


T40058 


Procedure 


+ Engine/gearbox assembly removed and secured to scissor- 
type assembly platform - VAS 6131 A- . 


— Unplug electrical connector -1- at gearbox mounting (left-side) 
and move clear. 


— Remove bolts -arrows- for gearbox mountings. 


— Repeat procedure on opposite side of vehicle. 


— Remove bolts -1- and detach bracket for noise insulation. 


— Unscrew bolts -2- and remove cross member. 


A10-1424 


- Screw down spindles of support elements -2- (left and right) 
at subframe as far as possible. 


— Remove locating lugs from spindles. 
- Take out subframe -3- from the side. 


it Note 


A second mechanic is required for removing the'subframe)"' 


- Screw down spindles of support elements -1- (left and right) 
at engine cross member -4- as far as possible. 


- Remove bolts -arrows- for engine mounting (left and right- 
side) 


- Take out engine cross member. 


- Unscrew the 4 base plates for support elements (for engine 
cross member and subframe) at assembly platform - 
VAS 6131 A- . 
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— Remove bracket -arrow- for ATF lines. L] M)) 


EE Note 


The mounting points for engine (front) and gearbox (rear) remain 
unchanged. 


- Setup scissor-type assembly platform - VAS 6131 A- with 
support set for Audi - VAS 6131/10- , support set -VAS 8 
6131/11- and supplementary set -VAS 6131/12- as follows: |e 


Platform |Parts of support set for Audi - VAS 6131/10- , sup- —_____ 
coordinates | plementary set -VAS 6131/11- and supplementary 2 
set -VAS 6131/12- \: ae eee 
B4 1) 110-1 110-4 0-5 110-12 Me coma a 
G41) 10-1 110-4 10-5 10-12 eae nebed 
B7 110-1 110-4 10-5 110-11 i . 
G7 110-1 110-4 110-5 140-10 7 oon 
B10 110-1 10-2 10-5 112-4 = ew 
G10 10-1 110-2 0-5 111-3 
C14) 10-1 110-3 0-5 10-13 
F141) 110-1 110-3 0-5 10-12 
D171) 113-6 113-2 
E171) 113-6 113-2 
+ 1) Support elements remain unchanged. 


- Position support elements from -VAS 6131/10- and -VAS. 
6131/12- on left side of engine/gearbox assembly, as shown VAS 6131/10-11 [ 


in illustration. 1 


VAS 6131 
LAI N21 
f \ 


VAS 6131/10-4 


[_A10-10135 
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- Place support elements from -VAS 6131/10- and -VAS VWikx fl a Peres 


6131/12- at right of engine/gearbox assembly, as shown in il- VAS 6131/12-1 
lustration. ra Og / 
® VAS 6131 
D Y 1] em 
_-4 VAS 6131 
VAS 6131/12-2 NO 


‘A10-10334 


— Place support elements from -VAS 6131/10- and -VAS 
6131/12- at left of gearbox, as shown in illustration. 


- Position support elements from -VAS 6131/10- and -VAS 
6131/11- on right side of gearbox, stration 


- Turn spindles for the support elements'upwards until'all focat> 
ing lugs make contact with the mounting points. 


- Tighten base plates for support elements to 20 Nm on scissor- 
type assembly platform - VAS 6131 A- . 


— Unplug electrical connector -arrow- at engine speed sender - 
G 
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oN Caution 


Do NOT touch connector contacts in gearbox connector with 
your hands. 


- Touch gearbox housing with your hand (without wearing 
gloves) to eliminate static charge. 


- Turn retainer catch anti-clockwise -arrow-, then unplug elec- 
trical connector at gearbox and move wiring harness clear. 


— Unplug electrical connector -4- for Lambda probe 2 after cat- 
alytic converter - G131- and move wiring clear. 


it Note 


To avoid any damage, the flexible joint in the front exhaust pipe 
must not be bent more than 10°. 


- Unscrew nut -left arrow- at mounting bracket for front exhaust 
pipe (left-side). 


- Remove bolt -2- on bracket (left-side) for front exhaust pipe. 


i Note 


Disregard -item 1-. 
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‘A37-10032 
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0873 | 


— Unscrew nuts -1 ... 3-. 


- Detach front exhaust pipe (left-side) with catalytic converter. 


— Unplug electrical connector -1- for Lambda probe after cata- 
lytic converter - G130- and move wiring clear. 


ie Note 


To avoid any damage, the flexible joint in the front exhaust pipe 
must not be bent more than 10°. 


- Unscrew nut-right arrow- at mounting bracket for front exhaust 
pipe (right-side). 


- Remove bolt -1- on bracket (right-side) for front exhaust pipe. 


ie Note 


Disregard -item 2-. 


26-0814 
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— Unscrew nuts -1 ... 3-. 


- Detach front exhaust pipe (right-side) with catalytic converter. 


- Unplug electrical connector -1- at engine mounting (right- 
side). 


- Move wiring clear at console for engine mounting. 
— Remove bolts -arrows- and detach engine support (right-side). 


EE Note 


Shown in illustration without console for engine mounting. 


AIO-10177 


— Detach electrical wires -2- and -3- at starter. 


— Remove bolts -1- and -4- and detach starter. 


‘A27-10031 


Insert guide pin of adapter -T40058- with the larger-diameter 
section -arrow 1- pointing towards the engine. The smaller- 
diameter section -arrow 2- faces the adapter. T40058 


19-1026 
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— When loosening torque converter bolts, counterhold crank- 
shaft using adapter - T40058- . 


if Note 


Disregard -arrow-. 


- Unscrew 3 bolts -arrows- for torque converter, working 
through opening of removed starter (turn crankshaft 1/3 turn 
each time). 


— Remove bolts -3 ... 10- securing gearbox to engine. 


ie Note 


Pay attention to ATF cooler. 


710-10068 


- Loosen clamping bolts -1- on sides of sclespriype assembly 
platform - VAS 6131 A- and pull rear section of platform to- 
gether with gearbox towards rear -arrow-. 
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- Secure the torque converter in the gearbox using support 
bridge - 30 - 211 A- to prevent it falling out. 


2.3 Installing engine 


it Note 


¢@ Renew self-locking nuts and bolts when performing assembly 
work. 


¢@ Renew bolts which are tightened to a specified angle as well 
as seals, gaskets and O-rings. 


@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) + Electronic parts catalogue . 


¢ Fit all cable ties in the original positions when installing. 


Checking installation depth of torque converter 


+ If the torque converter has been correctly installed, the dis- 
tance between the contact surfaces at the threaded holes in 
the torque converter and the contact surface on the torque 
converter bell housing (with automatic gearbox O9L) is at least 
19mm. 
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chy 


- Before bringing engine and gearbox together, turn torque con- 
verter and drive plate on engine so that the holes for one 
securing bolt are in line with the opening for the starter motor 
-arrow-. 


- Tosecure torque converter on drive plate, use only new ribbed 
bolts of the correct type (same as original equipment) as 
specified in > Electronic parts catalogue . 


- Check whether dowel sleeves for centring the engine/gearbox 
assembly are fitted in the cylinder block; install dowel sleeves 
if necessary. 


— Press intermediate plate between engine and gearbox onto 
dowel sleeves. 


- Bolt gearbox to engine. 


rN Caution 


¢@ Before and during tightening of bolts securing engine to 
gearbox, continually check that the torque converter be- 


hind the drive plate can be turned. 


@ /f the torque converter cannot be turned, the drive lugs of 
the ATF pump and consequently the gearbox will be dam- 
aged when the bolts are finally tightened. 


Installation is carried out in the reverse order; note the following: 


ite Note 


@ Tightening torques apply only to lightly greased, oiled, 
phosphated or black-finished nuts and bolts. 


@ Additional lubricantsuchas engine oil-or-gearbox-oil may be 
used, ‘butdenot use lubricant containing graphite 


@ Donot use degreased parts. 
@ Tolerance for tightening torques: + 15%. 


Securing engine to gearbox 


Item Bolt Nm 
1 M10x100 65 1) 
2,6 M12x120 65 
3,4,5 M12x105 65 
7 M12x130 65 
8, 9, 10 M10x80 45 
A Dowel sleeves for centralising 
+ 1) Property class 10.9. | Pie 10068 


Installation is carried out in the reverse order; note the following: 
- Secure ATF lines > Rep. gr. 37. 


— Install front exhaust pipes together with catalytic converter: 
left-side = page 305 , right-side = page 309 . 


- Prior to assembly, always use a thread tap to remove remain- 
ing locking fluid from the tapped holes in the flange shaft for 
the propshaft on the gearbox. 
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- Screw spindle for support element (left-side) at engine down- ss 
wards. i) 


- Unscrew base plate for support element (left-side) at scissor- 
type assembly platform - VAS 6131 A- . A 


VAS 6131/10-11 


VAS 6131/10-4 


aL Ey aroinae 


- Screw spindle for support element (right-side) at engine down- 


wards. 


- Unscrew base plates for support element (right-side) at scis- Vax 
sor-type assembly platform - VAS 6131 A-. | 


i Note VAS 6131/10-10 

The mounting points for engine (front), gearbox and tunnel cross x 

member remain unchanged. VAS 6131/10-4 
= ‘i0-10246 


- Screw spindle for support element at left side,of. gearbox. 
downwards as far as possible. 


- Unscrew base plate for support element (left-side) from scis- 
sor-type assembly platform - VAS 6131 A-. 


- Screw spindle for support element at right side of gearbox 
downwards as far as possible. 


- Unscrew base plate for support element (right-side) from scis- 
sor-type assembly platform - VAS 6131 A-. 
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- Setup scissor-type assembly platform - VAS 6131 A- with 


support set for Audi - VAS 6131/10- as follows: 


Platform Parts from support set for Audi - VAS 6131/10- 
coordinates 
B4 1) 0-1 0-4 0-5 110-12 
G41) 0-1 0-4 0-5 10-12 
B7 110-1 110-2 10-5 110-7 
G7 10-1 110-2 0-5 110-7 
B10 110-1 110-2 110-5 110-8 2) 
G10 110-1 110-2 110-5 110-8 2) 
c141) 110-1 110-3 110-5 110-13 
F141) 10-1 110-3 110-5 110-12 
p17 1) 113-6 113-2 
£17 1) 13-6 113-2 
* 1) Support elements remain unchanged. 
* 2) Secure support element only after installing the subframe. 


RAAT 


- Position engine cross member on the two support elements - 


VAS 6131/10-7- . 


— Screw up spindles for support elements -VAS 6131/10-7- on 
both sides. 


- Tighten base plates for support elements on scissor-type as- 


sembly platform - VAS 6131 A- to 20 Nm. 


- Tighten bolts for engine mountings -arrows- on both sides. 
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it Note 


A second mechanic is required for positioning the subframe on 
the support elements. 
- Fit subframe onto the two support elements -VAS 6131/10-8- . 


- Screw up spindles for support elements -VAS 6131/10-8- on 
both sides. 


- Tighten base plates for support elements on scissor-type as- 
sembly platform - VAS 6131 A- to 20 Nm. 
- Tighten bolts for gearbox mountings -arrows- on both sides. 


— Attach electrical connector -1-. 


— Raise engine/gearbox assembly only until distance between 
subframe and body equals dimension -a-. 


* Dimension -a- = 100 mm 


- Attach selector lever cable to gearbox > Rep. gr. 37. 


- Guide engine/gearbox assembly together with subframe and 
engine cross member into the body from below using scissor- 
type assembly platform - VAS 6131 A- . 


- Adjust the subframe and engine cross member according to 
the markings previously made on the longitudinal members. 


- Tighten subframe bolts only to specified torque (do not turn 
further); the bolts are only fully tightened after performing the 
wheel alignment check. 


1- 50Nm es 
2- 150Nm 
3- 150Nm 


FV WARNING 


The vehicle must not be driven at this stage. 


- Tighten bolts -4- for engine cross member. 
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- Secure cross piece to lock carrier -arrows-. 


Protected by copyright. Copying for private or commercial purposes, in part or in whole, is not 
permitted unless authorised by AUD! AG. AUDI AG does not quai any liability 
with respect to the correctness of information in this document. Copyright by AUDI AG. 
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- Allow stop for torque reaction support to rest on rubber buffer 
for torque reaction support under its own weight and tighten 
bolts -arrows-. 


- Secure ATF cooler => Rep. gr. 37. 
- Install drive shafts = Rep. gr. 40. 


- Install guide links, track control links, anti-roll bar and suspen- 
sion struts = Rep. gr. 40. 


- Align exhaust system so it is free of stress > page 318 . 
- Install cross piece (front) = Rep. gr. 50. 

- Install cross piece (front) for subframe > Rep. gr. 40. 
- Install air conditioner compressor > Rep. gr. 87 . 


- Electrical connections and routing = Current flow diagrams, 
Electrical fault finding and Fitting locations. 


- Observe notes on procedures required after connecting bat- 
tery = Electrical system; Rep. gr. 27 . 


rN Caution 


Do not use a battery charger to boost starting. There is danger 
of damaging the vehicle's control units. 


- Install and adjust wiper arms = Electrical system; Rep. gr. 
92. 


— Check oil level = page 217 . 
- Bleed fuel system > page 285 . 


EE Note 


Do not reuse coolant. 


- Fill cooling system = page 224 . 
- Top up power steering fluid and bleed steering system > Rep. 
gr. 48. 


- Check adjustment of selector lever cable and re-adjust if re- 
quired > Rep. gr. 37. 


- Perform wheel alignment check = Rep. gr. 44. 


rN WARNING 


Tighten bolts for subframe to final setting after performing 
wheel alignment check. 
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Tightening torques 


ie Note 


H 
@ Tightening torques apply only to lightly greased, oiled, 
phosphated or black-finished nuts and bolts. 


@ Additional lubricant such as engine oil or gearbox oil may be 
used, but do not use lubricant containing graphite. 


@ Do not use degreased parts. 
@ Tolerance for tightening torques: + 15 %. 


Component Nm 
Bolts/nuts M6 9 
M8 20 
M10 40 
M12 65 
Except for the following: 
Engine mounting to engine cross member 23 
Engine cross member to longitudinal member 68 
Gearbox mounting to subframe 23 
Drive shaft heat shield to gearbox 23 
Battery cable to fuse box 20 
Fuel supply line to fuel rail 23 
Hydraulic line to power steering pump 47 
Torque reaction support to top section of sump 40 
Cross piece to lock carrier 42 
Stop for torque reaction support to lock carrier 65 
Hose clips (9 mm wide) 3 
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3 Securing engine to engine and gearbox support 


Special tools and workshop 
equipment required 


Lifting tackle - 2024 A- 2024 As VAS 6095 


@ Engine and gearbox sup- 
port - VAS 6095- with 
bracket - VAS 6095/1-5- 


@ Workshop hoist - 
VAS 6100- 


¢ Lift arm extension (work- 
shop hoist) - VAS 6101- 


VAS 6101 


Procedure 
+ Engine detached from gearbox = page 26 or = page 58. 
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—- Attach the lifting tackle - 2024 A- to engine and workshop hoist 
- VAS 6100- with lift arm extension (workshop hoist) - 
VAS 6101- as shown in illustration. 


ite Note 


To adjust to the centre of gravity of the assembly, the perforated 
rails of the support hooks must be positioned as shown. 


rN WARNING 


The support hooks and retaining pins on the lifting tackle must 
be secured with locking pins -arrows-. 


- Unplug electrical connector -1- from engine mounting (left- 
side). 


— Remove bolts -arrows- and detach engine support (left-side). 


ie Note 


Shown in illustration without console for engine mounting. 


- Using bracket -VAS 6095/1-5- , secure engine to engine and 
gearbox support - VAS 6095- , as shown in illustration. Tight- 
ening torque: 40 Nm. 


[ate-toara 
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4 Assembly mountings 
= “4.1 Assembly mountings - exploded view’, page 76 


= “4.2 Removing and installing engine mounting (left and right)", 


page 77 

= “4.3 Removing and installing torque reaction support’, 
page 81 

41 Assembly mountings - exploded view 


1 - Square nut 
2 - Cross piece 
3 - Bolt 

Q 40Nm 


4 - Stop for torque reaction 
support 


5 - Rubber buffer for torque re- 
action support 


6 - Torque reaction support 
Q > Removing and installing 
= page 81 


7 - Bolt 

Q 23Nm 
8 - Bolt 

Q 68Nm 


9- Engine cross member 


10® Eniginé mounting) (ric 
side)’ 


Q Removing and installing 
= page 7/7 


11 - Bolt 
Q 40Nm 
12- Engine support (right-side) 


Q > Removing and installing 
= page 7/7 


13 - Bolt 

Q 40Nm 
14 - Bolt 

Q 40Nm 
15 - Bolt 

Q 40Nm 


A10-10807 


16 - Engine support (left-side) 

Q > Removing and installing = page 77 
17 - Engine mounting (left-side) 

Q Removing and installing = page 77 
18 - Bolt 

Q 68Nm 
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19 - Bolt 
Q 23Nm 


20 - Bolt 
Q 40Nm 


21 - Bolt 
Q 65Nm 


4.2 Removing and installing engine mount- 
ing (left and right) 


Special tools and workshop equipment required 
@ Support bracket - 10 - 222 A- 


@ Adapters - 10 - 222 A /21- 


@ Engine support bracket (supplementary set) - T40093- 
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Removing = 


— Remove rear engine cover panel -arrows-. 


‘A10-10428 
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- Pull off seal -1- and remove plenum chamber covers -2- and 


- Remove rear bolts -3- for body brace. 


- Attach adapter - 10 - 222 A /21- without adapter - 10 - 222 A/ 
4- onto suspension turrets. 


+ Supports are marked for left and right side of vehicle. 


+ The centre resting point -2- of supports is positioned on front 
bolts for body brace. 


+ The adapters - 10 - 222 A/21- are attached by means of the 
rear bolts -3- for the body brace. 


+ The knurled screw -1- must be screwed down until support 
plate rests on suspension turret. 


i 10-222 A/11 
- Attach spindlés'=10™'222°A711=to ‘engi e 10-222 A/4 
- Partly take up weight of engine with spindles of support brack- 
et. 
o 
ye —~ 
740093/6 10-222 A/21 
— 
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- Release quick-release fasteners -1- and remove bolts (if fitted) 
to remove front noise insulation. 


— Remove bolts -1- and -2- on both sides and slightly lower anti- 
roll bar. 


— Remove bolts -3- and -4-. 


ite Note 


Disregard -items 1 and 2-. 


- Remove bolts for engine mountings -arrows- (left and right). 


- Detach engine cross member. 
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Engine mounting (left-side): 


- Unplug electrical connector -1- on left electrohydraulic engine 
mounting solenoid valve - N144- . 


- Remove bolts -arrows- and detach engine support with engine 
mounting (left-side). 


Engine mounting (right-side): 


- Unplug electrical connector -1- on right electrohydraulic en- 
gine mounting solenoid valve - N145- . 


- Remove bolts -arrows- and detach engine support with engine 
mounting (right-side). 


Continuation for both sides: 


- Remove bolt -arrow- and detach engine mounting from engine 
support. 


Installing 
* Tightening torques = page 76 
Installation is carried out in the reverse order; note the following: 


it Note 


¢@ Renew the bolts tightened with specified tightening angle. 


¢ Fit all cable ties in the original positions when installing. 


— Install subframe = Rep. gr. 40. 

- Install anti-roll bar > Rep. gr. 40. 

- Install body brace > Rep. gr. 40. 

- Install noise insulation > Rep. gr. 66. 
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4.3 Removing and installing torque reaction 
support 
Removing 


- Release quick-release fasteners -1- and remove bolts (if fitted) 
to remove front noise insulation. 


- Slacken bolts -arrows- on stop for torque reaction support. 


— Remove bolts -arrows- and detach cross piece from lock car- 
rier. 


AIO C91 
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- Remove bolts -arrows- and detach torque reaction support. 


Installing 
* Tightening torques > page 76 
Installation is carried out in the reverse order; note the following: 


- Tighten bolts -arrows- securing cross piece to lock carrier. 


- Allow stop for torque reaction support to rest on rubber buffer 
for torque reaction support under its own weight and tighten 
bolts -arrows-. 


- Install noise insulation panels > Rep. gr. 66. 
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3- kshaft 


1 Servicing work on pulley end 


= “1.1 Poly V-belt drive - exploded view", page 83 


up 


= “1.2 Removing and installing coolant pump pulley”, page 84 


="1.3 Removing and instal 
85 


= “1.4 Removing and installing poly V-belt”, page 87 
> “1.5 REMOVING aHé'installing Vibratiorndaniper’pagesa 


ower steering pump pulley”, page 


= “1.6 Rehéwing seatiny Rarige (pUTEY énid) Witherankshatk Gif 
seal”, page 90 


1.1 Poly V-belt drive - exploded view 


1 - Poly V-belt 141121314 

Q_ Check for wear | 

Q Before removing, mark 
direction of rotation with 
chalk or felt-tip pen. If 
the belt runs in the op- 
posite direction when it 
is refitted, this can 
cause breakage. 


Q > Removing and installing 
= page 87 


Q When installing, make 
sure itis properly seated 
on pulleys. 


2-20 Nm + 90° (1/4 turn) fur- 
ther 
Q Renew 


3-22Nm 


4 - Alternator 


Q> Removing and installing 
=> Electrical system; 
Rep. gr. 27 


5 - Cover cap for idler roller 
6 - Idler roller for poly V-belt 

Q Tighten to 40 Nm 
7-20Nm 


8 - Poly V-belt pulley for cool- 
ant pump 

Q> Removing and installing | 1 ———~ 

=> page 84 


9-9Nm 


[tess lime pea 
25 24 23 22 21 —_[At3-10018) 


10 - Coolant pump 
Q > Removing and installing = page 229 
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11 - Cover cap for tensioner 
12 - Poly V-belt tensioner 
Q Tighten to 40 Nm 
13-20 Nm 
14-20Nm 
15 - Bracket for power steering pump 
16-20 Nm 


17 - Power steering pump 
Q > Removing and installing = Rep. gr. 48 


18-20Nm 
19 - Poly V-belt pulley for power steering pump 
Q Removing and installing = page 85 
20 - 20 Nm 
21-25Nm 
22 - Air conditioner compressor 
Q_ Do not unscrew or disconnect refrigerant hoses or pipes. 
Q > Removing and installing > Rep. gr. 87 
Q Pay attention to dowel sleeves = Item 23 (page 84) when installing 
23 - Dowel sleeve 
Q 2x 
24 - Bracket for air conditioner compressor 
Q Pay attention to dowel sleeves = Item 23 (page 84) when installing 
25 - Vibration damper 
Q With pulley for poly V-belt 
Q > Removing and installing = page 88 


1.2 Removing and installing coolant pump 
pulley 


Special tools and workshop equipment required 
@ Pin wrench - 3212- 
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Removing 


—- Pull off engine cover panel (front) -arrows-. 


— Remove engine compartment seal from lock carrier and wing 
panel flanges. 


— Turn the tensioner in the direction of the -arrow- to slacken the 
poly V-belt. 


— Remove poly V-belt from coolant pump pulley. 
— Release pressure from the tensioner. 


- Slacken bolts for coolant pump pulley (counterhold with pin 
wrench - 3212- ). 


- Remove bolts and take off poly V-belt pulley. 
Installing 


Installation is carried out in the reverse order; note the following: 


ie Note 


When installing poly V-belt, make sure it is properly seated on 
pulleys. 


- Start engine and check that belt runs properly. 


Tightening torque 

Component Nm 

Poly V-belt pulley to coolant pump 20 

1:3 Removing and installing:power'steering 
pump pulley : 


Special tools and workshop equipment required 


Ai0-10158 | 
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@ Pin wrench - 3212- 


Removing 
- Pull off engine cover panel (front) -arrows-. 


- Remove engine compartment seal from lock carrier and wing 
panel flanges. 

— Turn the tensioner in the direction of the -arrow- to slacken the 
poly V-belt. 

- Remove poly V-belt from power steering pump pulley. 


— Release pressure from the térisionér: 
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— Loosen bolts for power steering pump pulley (counterhold with 
pin wrench - 3212- ). 


— Remove bolts and take off poly V-belt pulley. 
Installing 
Installation is carried out in the reverse order; note the following: 


+ Installation position: marking “vorne” (front) faces in direction 
of travel. 


ie Note 


When installing poly V-belt, make sure it is properly seated on 
pulleys. 


- Start engine and check that belt runs properly. 


Tightening torque 

Component Nm 
Poly V-belt pulley to power steering pump 20 
1.4 Removing and installing poly V-belt 
Removing 


— Pull off engine cover panel (front) -arrows-. 


— Remove engine compartment seal from lock carrier and wing 
panel flanges. 


it Note 


Before removing, mark direction of rotation of poly V-belt with 
chalk or felt-tip pen. If the belt runs in the opposite direction when 
it is refitted, this can cause breakage. 


— Turn the tensioner in the direction of the -arrow- to slacken the 
poly V-belt. 

— Remove poly V-belt and release pressure from the tensioner. 

Installing 


Installation is Carriéd ‘out in the reverse ‘order; note the following: 
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- Fit poly V-belt onto pulleys as shown in illustration. 
Alternator 
Idler roller 


Coolant pump 


Air conditioner compressor 
Tensioner for poly V-belt 


1 

2 

3 

4. Power steering pump 
5 

6 

7. Crankshaft 


When installing poly V-belt, make sure it is properly seated on 
pulleys. 


- Start engine and check that belt runs properly. 


1.5 Removing and installing vibration damp- 
er 

Removing 

- Pull off engine cover panel (front) -arrows-. 


— Remove engine compartment seal from lock carrier and wing 
panel flanges. 


it Note 


Before removing, mark direction of rotation of poly V-belt with 
chalk or felt-tip pen. If the belt runs in the opposite direction when 
it is refitted, this can cause breakage. 


— Tur the tensioner in'the direction’of the~arrow-to slacken the 
poly V-belt. 


— Remove poly V-belt and release pressure from the tensioner. 
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— If fitted, remove bolts -arrows- securing exhaust pipe for aux- 
iliary/additional heater to noise insulation. 


— Open quick-release fasteners -1- and remove noise insulation 
(front). Leave rear noise insulation in position. 


Ai0-1870 


— Unbolt cross piece at lock carrier -arrows-. 


— Unscrew bolts -arrows- and remove cross piece from stop for 
torque reaction support. 


ae 


r= 9 
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- Unscrew bolts -arrows- and remove torque reaction support 
together with stop for torque reaction support. 


- Mark position of vibration damper for re-installation. 
— Remove bolts -1-. 


- Remove vibration damper. 


Installing 
Installation is carried out in the reverse order; note the following: 


- Fit torque reaction support together with stop for torque reac- 
tion support and tighten bolts -arrows-. 


- Install poly V-belt = page 87 . 


Tightening torques 

Component Nm 
Vibration damper to crankshaft 20 + 90° 1)2) 
Torque reaction support to top section of sump 40 
Cross piece to lock carrier 42 
Stop for torque reaction support to cross piece 65 

* 1) Renew bolts. 

+ 2) 90° = one quarter turn. 


1.6 Renewing sealing flange (pulley end) 
with crankshaft oil seal 


Special tools and workshop equipment required 
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@ Pin wrench - 3212- 


woo.0462 


@ Assembly tool - T40048- 


740048 


@ Electric drill with plastic brush attachment 
@ Safety goggles 

@ Sealant = Electronic parts catalogue 
Procedure 

— Remove vibration damper = page 88 . 


- Slacken bolts for coolant pump pulley (counterhold with pin 
wrench - 3212- ). 


— Remove bolts and take off coolant pump pulley. 
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Remove bolts -arrows-. 


- Remove sealing flange (pulley end). 


fi. Note 
Renew sealing flange (pulley end). 


Remove old sealant from sealing surfaces. 


oN Caution 


Make sure that no sealant residue gets into the engine. 


rN WARNING 


Wear safety goggles. 


Remove remaining sealant from sealing flange and cylinder 
block/sump (top section) with rotating plastic brush or similar. 


Clean sealing surfaces; they must be free of oil and grease. 


- Cut off tube nozzle at front marking (diameter of nozzle ap- 
prox. 2 mm: 
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saree 
[Ata 10008 
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— Apply bead of sealant onto clean sealing surface of sealing 
flange as illustrated. 


+ The groove -arrow- on the sealing surface must be completely 
filled with sealant. 


* The bead of sealant must project 1.5 ... 2.0 mm above the 
sealing surface. 


ie Note 


@ = The sealant bead must not be thicker than specified, otherwise 
excess sealant could enter the sump and clog the strainer in 
the oil pump. 


@ The sealing flange (pulley end) must be installed within 5 mi- 
nutes after applying silicone sealant. 
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- Fit assembly aid - T40048/1- onto assembly sleeve - 
740048/2- and slide sealing flange -1- onto assembly sleeve. 


- Take off assembly aid. 


T40048/1 
7T40048/2 


- First position sealing flange (with assembly sleeve - T40048/2- 
inserted) on crankshaft. 


— Keep sealing flange straight while pushing it onto engine seal- 
ing surface. Then bolt on. 


Remaining installation steps are carried out in reverse sequence; 
note the following: 


— Install vibration damper = page 90 . 
— Install poly V-belt > page 87 . ihe d eit mathoviogs by ALDI 


Tightening torque fj 
Component Nm i Wt40048/2 
Sealing flange (pulley end) to cylinder block 91) 


+ 1) Tighten in stages and in diagonal sequence 
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1. Servicing work on pulley end 9S 


2 Servicing work on timing chain end 


= “2.1 Flywheel for vehicles with multitronic gearbox - exploded 
view", page 94 
= “2.2 Removing and installing damper unit”, page 94 


= “2.3 Removing and installing flywheel - vehicles with multitronic 
gearbox", page 95 


=> “2.4 Drive plate on vehicles with automatic gearbox O9L - ex- 
ploded view”, page 96 


= “2.5 Removing and installing drive plate - vehicles with auto- 
matic gearbox O9L”, page 97 


= “2.6 Renewing crankshaft oil seal (timing chain end)” 
page 98 


2.1 Flywheel for vehicles with multitronic gearbox - exploded view 


1 - Damper unit 


Q > Removing and installing 
=> page 94 


2-22Nm 
3 - Flywheel 


Q > Removing and installing 
> page 95 


4 - Crankshaft 


5 - Crankshaft oil seal (timing 
chain end) 

Q Renewing = page 98 
6 - 60 Nm + 90° (1/4 turn) fur- 
ther 

Q Renew 
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2.2 Removing and installing damper unit 


Special tools and workshop equipment required 
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 Counterhold tool - 10 - 201- 


Removing 
— Remove multitronic gearbox > Rep. gr. 37. 


— Attach counterhold tool - 10 - 201- in order to loosen bolts 
-arrows-. 


— Unscrew bolts -1- and remove damper unit -A- from flywheel 


Installing 
Installation is carried out in the reverse order; note the following: 


ite Note 


The part number of the damper unit is assigned to the gearbox 
code letters; for correct allocation refer to > Electronic parts 
catalogue . 

—- Align the damper unit -A- and flywheel -B-. 

+ The two lugs -2- must align. 

- Fit bolts -1- hand-tight and tighten in diagonal sequence. 

— Install multitronic gearbox > Rep. gr. 37. 


Tightening torque 

Component Nm 
Damper unit to flywheel 22 

2.3: Removing :and.installing flywheel.~vehi- 


cles with multitronic gearbox 


Special tools and workshop equipment required 


woo-0254 


2. Servicing work on timing chain end 95 


@ Counterhold tool - 10 - 201- 


10-201 


Removing pe 
- Remove multitronic gearbox = Rep. gr. 
- Remove damper unit = page 94. 

- Mark installation position of flywheel on engine -arrow-. 

— Attach counterhold tool - 10 - 201- in order to loosen bolts. 

— Unbolt flywheel. 

Installing 

Installation is carried out in the reverse order; note the following: 
- Use new securing bolts. 


- Reverse position of counterhold tool - 10 - 201- in order to 
tighten bolts. 


—- Install damper unit + page 94 . 
— Install gearbox = Rep. gr. 37. 


Tightening torque 
Component Nm 
Flywheel to crankshaft 60 + 90° 1)2) 


+ 1) Renew bolts. 


+ 2) 90° = one quarter turn. 


2.4 Drive plate on vehicles with automatic gearbox O9L - exploded view 
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1 - Drive plate 


Q> Removing and installing 
=> page 97 


2 - Washer 
3 - 60 Nm + 90° (1/4 turn) fur- 
ther 
Q Renew 
4 - Centralising disc 


Q Installation position 
=> page 98 


5 - Crankshaft 


6 - Crankshaft oil seal (gearbox 
end) 


Q Renewing = page 98 
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2.5 Removing and installing drive plate - ve- 
hicles with automatic gearbox 09L 


Special tools:and-workshop:equipment-required 
 Counterhold tool - 10 - 201- 


Removing 
— Remove automatic gearbox > Rep. gr. 37. 


2. Servicing work on timing chain end OT 


Insert counterhold tool - 10 - 201- to slacken bolts. 
Mark installation position of drive plate on engine. 
Unbolt drive plate. 


Take out centralising disc located behind. 


Installing 


Installation is carried out in the reverse order; note the following: 


Install drive plate with centralising disc -arrow- and washer. 
Use new securing bolts. 


Reverse position of counterhold tool - 10 - 201- in order to 
tighten bolts. 


Install automatic gearbox = Rep. gr. 37. 


Tightening torque 

Component Nm 
Drive plate to crankshaft 60 + 90° 1)2) 
+ 1) Renew bolts. 

* 2) 90° = one quarter turn. 


2.6 Renewing crankshaft oil seal (timing 


chain end) 


Special tools and workshop equipment required 


+ 


Fitting tool - 710122 A- 
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T10122A 


ya 
Os 
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Procedure 


Oil seal extractor lever - T20143/2- 
720143 


Remove automatic gearbox = Rep. gr. 37. 


Remove damper unit = page 94 and flywheel = page 95 on 
vehicles with multitronic gearbox. 


Remove drive plate on vehicles with automatic gearbox 09L 
= page 97. 


Pry out oil seal using oil seal extractor lever - T20143/2- . 


Clean running surface and sealing surface. 


Fit assembly aid - T10122/1- onto assembly sleeve - 
710122/2- and slide oil seal -A- onto assembly sleeve. 


Take off assembly aid - T10122/1- . 


T10122/ 


13-0782 


2. Servicing work on timing chain end OO 


— Fit the assembly sleeve - T10122/2- with oil seal -1- onto 
crankshaft. 


- Press in oil seal evenly all round using thrust piece - 
710122/5- . 


Remaining installation steps are carried out in reverse sequence; 
note the following: 


— Install flywheel = page 95 and damper unit = page 94 on ve- 
hicles with multitronic gearbox. 


- Install drive plate on vehicles with automatic gearbox O9L 
=> page 97. 


- Install automatic gearbox = Rep. gr. 37. 
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3 Timing chain covers 


= “3.1 Timing chain covers - exploded view”, page 101 


= “3.2 Removing and installing timing chain covers (left and 


right)”, page 101 


= “3.3 Removing and installing timing chain cover (bottom)”, page 
106 


3.1 Timing chain covers - exploded view 


1 - M6: 9 Nm; M8: 20 Nm 


Q Note correct sequence 
when tightening 
= page 111 


2 - Crankshaft oil seal (timing 
chain end) 


Q Renewing = page 98 
3 - Dowel sleeve 
Q 2x 
4-Timing chain cover (bottom) 
Q Removing and installing 
= page 106 
5 - Cylinder head gasket (left- 
side) 
6-5 Nm + 90° (1/4 turn) further 
Q Renew 
Q Note correct sequence 
when tightening 
= page 105 
7 - Timing chain cover (left- 
side) 
Q> Removing and installing 
= page 101 


8-16Nm 
9-5Nm + 90° (1/4 turn) further 


Q Renew 
Q_ Note correct sequence 
when tightening 
2 page 105 (ATS 10585 
10 - Timing chain cover (right- 
side) 
Q > Removing and installing > page 101 


11 - Cylinder head gasket (right-side) 
12 - Dowel sleeve 
Q 2x 


3.2 Removing and installing timing chain 
covers (left and right) 


Special tools and workshop equipment required 
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@ Electric drill with plastic brush attachment 
@ Safety goggles 
@ Sealant = Electronic parts catalogue 


Removing 


it Note 


All cable ties which are released or cut open when removing must 
be fitted in the same position when installing. 


- Pull off engine cover panel (rear) -arrows-. 


Timing chain cover (left-side): 
- Unplug electrical connector -3- for Lambda probe 2 - G108- . 


- Unplug electrical connectors -1 ... 3-. 

— Unscrew nut -arrow-. 

— Remove bracket for electrical connector -3-. 

— Unscrew centre hex stud located beneath the bracket. 


— Remove bracket for electrical connectors -1- and -2-. 


‘A13-10100 
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- Unscrew bolts -arrows- and unplug electrical connectors at ig- 
nition coils. 


it Note 


Disregard items marked -1 ... 4-. 


- Move wiring clear. 
— Remove crankcase breather hose from cylinder head cover. 


- Remove bolts -1 ... 8- and detach timing chain cover (left-side). 


Timing chain cover (right-side): 
— Pull non-return valve -2- off connection at air intake hose. 


- Unclip vacuum line -1- and fuel line -3- from retainer on air 
intake hose. 


,[ a1-10252 


— Unplug electrical connector -2- for Lambda probe - G39- . 


‘A24-10008 
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- Unplug electrical connector -1-. 


— Remove bolt -arrow- and detach bracket for electrical connec- 
tor. 


- Remove bolts -1 ... 8- and detach timing chain cover (right- 
side). 


Installing 


it Note 


Fit all cable ties in the original positions when installing. 


rN WARNING 


Wear safety goggles. 


— Remove remaining sealant on timing chain covers and cylin- 
der block / cylinder head using rotating plastic brush or similar. 


rN Caution 


Make sure that no sealant residue gets into the engine. 


- Clean sealing surfaces; they must be free of oil and grease. 


- Cut off tube nozzle at front marking (diameter of nozzle ap- 
prox. 1 mm). 
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— Apply sealant bead -arrow- onto clean sealing surfaces of tim- 
ing chain cover (left-side) as illustrated. 


+ The groove on the sealing surface must be completely filled 
with sealant. 


+ The bead of sealant must project 1.5 ... 2.0 mm above the 
sealing surface. 


ite Note 


The timing chain covers must be installed within 5 minutes after 
applying sealant. 


- Fit timing chain cover (left-side) and tighten bolts in sequence 


=p-Apply.sealant.bead -arrow- onto. the.clean sealing surface of 
the timing chain cover (right-side) as illustrated. 


+ The groove on the sealing surface must be completely filled 
with sealant. 


+ The bead of sealant must project 1.5 ... 2.0 mm above the 
sealing surface. 


—- Fittiming chain cover (right-side) and tighten bolts in sequence 


The remaining installation steps are carried out in the reverse se- 
quence. 


Tightening torques 

Component Nm 
Timing chain covers (left and right) to engine 5 + 90° 1)2) 
Bracket for electrical connectors to cylinder 9 
head 

Hose clips (9 mm wide) 3 


* 1) Renew bolts. 


* 2) 90° = one quarter turn. 


6 5 
) 
4 
ae Zs 
fe 
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3.3 Removing and installing timing chain 
cover (bottom) 

Special tools and workshop equipment required 

¢@ Used oil collection and extraction unit - V.A.G 1782- 


V.A.G 1782 


wo0-10211 


@ Electric drill with plastic brush attachment 
@ Safety goggles 
@ Sealant = Electronic parts catalogue 


Removing 


i Note 


All cable ties which are released or cut open when removing must 
be fitted in the same position when installing. 


- Remove automatic gearbox = Rep. gr. 37. 


rN WARNING 


Make sure that the lock carrier is installed and the torque re- 
action support is secured on the vehicle before performing the 
following steps. 


— Remove damper unit > page 94 and flywheel > page 95 on 
vehicles with multitronic gearbox. 


- Remove drive plate on vehicles with automatic gearbox 09L’ 
=> page 97. 


- Unplug electrical connectors -1 ... 3-. 

- Unscrew nut -arrow-. 

— Remove bracket for electrical connector -3-. 

— Unscrew centre hex stud located beneath the bracket. 
— Remove bracket for electrical connectors -1- and -2-. 


A13-10100 | 
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— Remove bolts -1 ... 8- and detach timing chain cover (left-side). 


Als 10256 


— Unplug electrical connector -1-. 


— Remove bolt -arrow- and detach bracket for electrical connec- 
tor. 


- Remove bolts -1 ... 8- and detach timing chain cover (right- 
side). 


— Unscrew sealing cap -arrow- for oil filter housing. 


- Remove oil filter element. 


- Extract engine.oil from.oil filter housing-using-used oil, collec-. 
tion and extraction unit ~VA:G 4782~1 
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- Unplug electrical connector at oil pressure switch - F1- 
-arrow-. 


— Place used oil collection and extraction unit - V.A.G 1782- un- 
der engine. 


- Unscrew oil pressure switch. 


— Remove bolts -arrows-. 


- Also unscrew multi-point socket flange nut 


= Item 3 (page 210). 
- Remove oil filter housing. 


- Drain off engine oil. 


— Remove bolts -arrows-. 


- Unscrew bolts -1 ... 9- and remove timing chain cover (bot- 
tom). 


- Press out crankshaft oil seal (rear) from timing chain cover 
(bottom). 


‘Ais-10213 
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Installing 


ie Note 


@ Renew gaskets, seals and O-rings. 
¢ Fit all cable ties in the original positions when installing. 


- Pull dowel sleeve -arrow- (top right) out of cylinder block. 
— Bevel the dowel sleeve with a file, as illustrated. 

* Dimension -x- = 6.5 mm. 

+ Dimension -y- = 8 mm. 


— Fit dowel sleeve on cylinder block in such a way that the bev- 
elled side points upwards. 


ie Note 


Bevelling the dowel sleeve makes it easier to fit the timing chain 
cover (bottom) with the cylinder head installed. 


FY WARNING 


Wear safety goggles. 


— Remove remaining sealant on timing chain cover and cylinder 
block / cylinder head using rotating plastic brush or similar. 


rN Caution 


Make sure that no sealant residue gets into the engine. 


- Clean sealing surfaces; they must be free of oil and grease. 


- Clean any old sealing compound from the bores -arrow- in the 
cylinder head gaskets. 


ite Note 


With the cylinder head installed the holes in the cylinder head 
gasket are only half visible. 


rN Caution 


The cylinder head gasket must not to be bent more than a small 
amount. If the cylinder head gasket has been bent and kinked 


it must be renewed. 
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- Carefully bend the ends of the cylinder head gaskets down 
very slightly -arrows-, just far enough to be able to clean the 
upper sealing surface on the gasket and cylinder head. 


- Clean both cylinder head gaskets (top and bottom); they must 
be free of oil and grease. 


- Cut off tube nozzle at front marking (diameter of nozzle ap- 
prox. 2 mm). 


i Note 


¢ The sealant must be applied at several points on the engine 
as described below. 


¢ The sealant needs only approx. 5 minutes to harden after be- 
ing applied. 


oN Caution 


The cylinder head gasket must not to be bent more than a small 
amount. If the cylinder head gasket has been bent and kinked 
it must be renewed. 


- Apply asmall amount of sealant to sealing surfaces of cylinder 
head gaskets (top and bottom). To do so, you again have to 
bend cylinder head gaskets down very slightly. 


- Use a flat object (e.g. a feeler gauge) to apply sealant to the 
area between cylinder head and gasket. 
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Mores 


nw 


- Fillcleaned holes -arrow- in cylinder head gasket with sealant. 


— Apply the beads of sealant -1 ... 5- onto the clean sealing sur- 
faces of the timing chain cover (bottom) as illustrated. 


* The groove on the sealing surface must be completely filled 
with sealant. 


+ The beads of sealant must project 1.5 ... 2.0 mm above the 
sealing surface. 


+ The sealant -item 2- must be applied in a continuous bead as 
shown in the illustration (although the groove is not continu- 
ous). 


- Insert seals -arrows- in grooves on timing chain cover (bot- 
tom). 


—- Fit timing chain cover (bottom), guiding it towards the sealing 
surface on cylinder block and cylinder head at an angle and 
from below. 


- Take care not to damage the cylinder head gaskets when fit- 
ting the cover. Renew gaskets if damaged. 


[aso 
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3. Timing chain covers. 111 


1. 


Tighten bolts as follows. 


Apply locking fluid to bolts -arrows- and tighten to 5 Nm. 


2: Tighten bolts -1 ... 9- to 9 Nm in diagonal sequence. 
3. Tighten bolts -arrows- to 9 Nm. 

4. — Tighten bolts -7-, -8- and -9- to 20 Nm. 

5. Tighten stud -3- to 16 Nm. 

All vehicles: 


Remaining installation steps are carried out in reverse sequence; 
note the following: 


Install timing chain covers (left and right) = page 104 . 
Install oil filter housing = page 211 . 
Install crankshaft oil seal (timing chain end) = page 98 . 


Install flywheel = page 95 and damper unit = page 94 on ve- 
hicles with multitronic gearbox. 


Install drive plate on vehicles with automatic gearbox O9L 
= page 97. 


Install automatic gearbox > Rep. gr. 37. 
Fill up with engine oil and check oil level = page 217 . 


Tightening torques 
Component Nm 
Timing chain cover (bottom) to engine M6 91) 
M7 16 
M8 20 
Timing chain covers (left and right) to engine 5 + 90° 2)3) 
Bracket for electrical connectors to cylinder 9 
head 


1) Install securing bolts between cylinder head and timing 
chain cover (bottom) using locking fluid; locking fluid > 
Electronic parts catalogue . 

2) Renew bolts. 


3) 90° = one quarter turn. 
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4 Camshaft drive 


= “4.1 Camshaft timing chains - exploded view’, page 113 


= “4.2 Detaching timing chains from camshafts, removing and in- 
stalling chain tensioners”, page 116 


= “4.3 Drive chain for valve gear - exploded view’, page 126 


= “4.4 Removing and installing drive chain for valve gear”. 

page 129 

= “4.5 Drive chain for auxiliary drives on vehicles up to 04.2006 - 
exploded view”, page 131 

= “4.6 Removing and installing drive chain for auxiliary drives on 
vehicles up to 04.2006”, page 133 

=> “4.7 Drive chain for auxiliary drives on vehicles from 04.2006 - 
exploded view”, page 136 

= “4.8 Removing and installing drive chain for auxiliary drives on 
vehicles from 04.2006", page 137 


= “4.9 Balance shaft - exploded view”, page 141 


= “4.10 Removing and installing balance shaft”, page 142 


41 Camshaft timing chains - exploded view 


ie Note 


@ = The crankshaft and camshafts must only be turned with the 
chain drive mechanism fully installed. Otherwise the valves 
may strike the pistons, causing damage to valves and piston 
crowns. 


@ Before removing the camshaft timing chain, mark the direction 
of rotation with paint. If a used chain rotates in the opposite 
direction when it is refitted, this can cause breakage. 


Camshaft timing chain (left-side) 


4. Camshaft drive 1 1 3 


1 - Camshaft adjuster for ex- 
haust camshaft 
Q_ Identification “Exhaust” 
Q Removing and installing 


= “4.2 Detaching timing 
chains from camshafts: 


removing and installing 
chain tensioners’, 


page 116 
2 - Bolt for camshaft 
Q Renew 
Q Pre-tightening torque: 
40 Nm 


Q Final tightening torque: 
80 Nm + 90° (1/4 turn) 
further 


3 - Bolt for camshaft 
Q Renew 
Q Pre-tightening torque: 
40 Nm 


Q Final tightening torque: 
80 Nm + 90° ("/4 turn) 
further 

4 - Camshaft adjuster for inlet 
camshaft 

Q Identification “Intake” 


Q > Removing and installing 


=> “4.2 Detaching timing 
chains from camshafts. 


removing and installing 
chain tensioners’, 


page 116 
5 - Camshaft timing chain (left- 
side) 
Q > Removing and installing = page 116 
6-9Nm 
7 - Chain tensioner for camshaft timing chain (left-side) 


Q > Removing and installing 
= “4.2 Detaching timing chains from camshafts, removing and installing chain tensioners”, page 116 


A13-10CS2 


8 - Oil strainer 
Q Inserted in chain tensioner 
Q > Watch position of locking lug on outer circumference 


9 - Gasket 
Q Renew 
Q Clipped onto chain tensioner 


10 - Bearing bracket for drive sprocket 
11-8 Nm + 45° (1/g turn) further 


Q Renew 
Q Lubricate with oil before installing 
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12 - Drive sprocket for camshaft timing chain (left-side) 
13 - Thrust washer for drive sprocket 
14-6 Nm + 60° ("Vg turn) further 

Q Renew 


Camshaft timing chain (right-side) 


1 - Drive sprocket for camshaft. | 
timing chain (right-side) 
2 - Bearing mounting for drive 
sprocket 
3 - 30 Nm + 90° (1/4 turn) fur- 
ther 
4 - Camshaft timing chain 
(right-side) 
Q > Removing and installing 
= page 116 
5 - Bolt for camshaft 
Q Renew 
Q_ Pre-tightening torque: 
40 Nm 


Q Final tightening torque: 
80 Nm + 90° ("/4 turn) 
further 

6 - Camshaft adjuster for inlet 
camshaft 

Q_ Identification “Intake” 

Q > Removing and installing 


= “4.2 Detaching timing 
chains from camshafts, 


removing and installing 
chain tensioners’, 


page 116 
7 - Chain tensioner for cam- 
shaft timing chain (right-side) 
Q > Removing and installing 


= “4.2 Detaching timing 
chains from camshafts, 


removing and installing 


chain tensioners’, 
page 116 


8 - Oil strainer 
Q_ Inserted in chain tensioner 
Q Installation position: locating lug on outer circumference 
9 - Gasket 
Q Renew 
Q Clipped onto chain tensioner 
10-9Nm 
11 - Camshaft adjuster for exhaust camshaft 
Q_ Identification “Exhaust” 
Q> Removing and installing 
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= “4.2 Detaching timing chains from camshafts, removing and installing chain tensioners”, page 116 


4. Camshaft drive 1 1 5 


12 - Bolt for camshaft 
Q Renew 
Q  Pre-tightening torque: 40 Nm 
Q Final tightening torque: 80 Nm + 90° (1/4 turn) further 


13 - Thrust washer for drive sprocket 


4.2 Detaching timing chains from camshafts, removing and installing chain ten- 
sioners 


Special tools and workshop 
equipment required 


 Counter-hold tool -T10172- T10172 z 740058 
with pin - T10172/2- 


@ Adapter - T40058- 
@ Locking pin - T40069- 


@ Camshaft clamp - T40070- 
(2x) 


@ Locking pin - T40071- (2x) 


G13-0068 
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@ Special wrench - T10035- 


Removing 


ite Note 


In the following procedure the camshaft timing chains remain on 
the engine. If you want to detach the camshaft timing chains com- 
pletely you must also remove the timing chain cover (bottom) 


= page 106. 

— Remove cylinder head cover: left-side > page 161 , right-side 
= page 162. 

- Remove timing chain covers (left and right) = page 101. 


— If fitted, remove bolts -arrows- securing exhaust pipe for aux- 
iliary/additional heater to noise insulation. 


— Open quick-release fasteners -1- and remove noise insulation 
(front). Leave rear noise insulation in position. 


710035 


00-0946) 
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4. Camshaft drive 1 1 7 


- Unbolt cross piece at lock carrier -arrows-. 


- Unscrew bolts -arrows- and remove cross piece from stop for 
torque reaction support. 


- Unscrew bolts -arrows- and remove torque reaction support 
together with stop for torque reaction support. 


— Insert guide pin of adapter -'T40058- with the larger-diameéter. 
section -arrow 1- pointing-towards.the,engine.,,The, smaller: 
diameter section -arrow 2- faces the adapter. 


T40058 


1 


A19-10026 
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— Using adapter - T40058- turn the crankshaft in the normal di- 
rection of rotation -arrow- to TDC. 


+ The threaded holes -arrows- in the camshafts must face up- 
wards. 


—- Fit camshaft clamps - T40070- to both cylinder heads and 
tighten bolts -arrows- to 20 Nm. 


+ The camshaft clamp - T40070- is positioned correctly if the 
holes for the cylinder head bolts remain free. 


— Unscrew plug -arrow- from cylinder block. 


ie Note 


For access to the plug, reach from behind the subframe towards 
the engine. 


TN WARNING 


To avoid any risk of injury, do not rotate the crankshaft while 
feeling for the TDC hole with your finger. 


4. Camshaft drive 1 1 9 


- Screw locking pin - T40069- into bore -1- (tightening torque: 
10 Nm); if necessary, turn crankshaft backwards and forwards 
slightly to fully centralise locking pin. 


- Markrunning direction of camshaft timing chain (left-side) with 
paint. 


- Unscrew bolts -1- and -2- for camshaft adjusters using special 
wrench - T10035- . 


- Remove both camshaft adjusters. 


— Unscrew bolts -1- and -2- and remove chain tensioner. 


- Mark running direction of camshaft timing chain (right-side) 
with paint. 


and'2=for camshaft adjusters using special 
wrench - T10035= (°° correctness of information ih men 
- Remove both camshaft adjusters. 
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— Unscrew bolts -1- and -2- and remove chain tensioner. 


Installing 


ie Note 


¢@ Renew bolts which are tightened to a specified angle as well 
as seals and gaskets. 


@ = The crankshaft must not be at TDC at any cylinder when the 


camshaft is turned. Otherwise there is a risk of damage to 
valves and piston crowns. 


Conditions: 
+ Drive chain for valve gear installed > page 129 
* Crankshaft locked in TDC position with locking pin - T40069- . 


+ Camshaft clamps - T40070- installed on both cylinder heads 
and tightened to 20 Nm. 


Procedure: 


—- First completely release guide rail of chain tensioners for cam- 
shaft timing chains (left and right) -arrow-. 


+ The piston -1- of the tensioning element must be fully exten- 
ded, so that the locking device is released (only possibly when 
chain tensioner is removed). 


ie Note 


Note the correct installation position if the tensioning element has 
been removed from the chain tensioner: drilling in base of housing 
faces chain tensioner and piston faces tensioner rail. 


[arion | 


A13-10118 


4. Camshaft drive 1 21 


- Press guide rails of chain tensioners for timing chains (left and 
right) inwards in direction of -arrow- as far as stop. Then lock 


chain tensioners by inserting locking pin - T40071- . 740071 


A13-10114 


— Ifnecessary, clean Gil’ strainer 23: 0°" 8" 
— Fit new gasket -2- to'réar6f chain tensioner = 


- Install chain tensioner on cylinder head (left-side) and position 
camshaft timing chain as shown in illustration. 


- Tighten bolts -1- and -2-. 


— Renew the camshaft bolts. 


- Position camshaft timing chain on drive chain sprocket and 
camshaft adjusters and loosely screw in bolts -1- and -2-. 


+ It should just be possible to turn both camshaft adjusters on 
the camshaft without axial movement. 
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- Install chain tensioner on cylinder head (right-side) and posi- 
tion camshaft timing chain as shown in illustration. 


- Tighten bolts -1- and -2-. 


— Renew the camshaft bolts. 


- Position camshaft timing chain on drive chain sprocket and 
camshaft adjusters and loosely screw in bolts -1- and -2-. 


+ It should just be possible to turn both camshaft adjusters on 
the camshaft without axial movement. 


— Fit counterhold tool - T10172- with pin - T10172/2- onto cam- 
shaft adjuster of inlet camshaft (left-side). 


- Pretension camshaft timing chain by pressing counterhold tool 
in direction of -arrow-. 


- Atthe same time pre-tighten camshaft bolt using special 
wrench - T10035- and torque wrench. 


* Tightening torque: 40 Nm 


- Maintain tension on inlet camshaft and pre-tighten bolt -1- on 
exhaust camshaft. 


+ Tightening torque: 40 Nm 
- Tighten camshaft bolts -1- and -2- at cylinder head (left-side) 
to final torque. 


* Tightening torque: 80 Nm + 90° (1/4 turn further). 


ee 


3) 


r<T1 


T10035 
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— Fit counterhold tool - T10172- with pin - T10172/2- onto cam- 
shaft adjuster of exhaust camshaft (right-side). 


LZ 110172. Y 


- Pretension camshaft timing chain by pressing counterhold tool 
in direction of -arrow-. 


- Atthe same time pre-tighten camshaft bolt using special 
wrench - T10035- and torque wrench. 
x & 


* Tightening torque: 40 Nm 35S? 


- Maintain tension on exhaust camshaft and pre-tighten bolt 
-1- on inlet camshaft. 


+ Tightening torque: 40 Nm 


- Tighten camshaft bolts -1- and -2- at cylinder head (right-side) 
to final torque. 


* Tightening torque: 80 Nm + 90° (1/4 turn further). 


- Remove camshaft clamps - T40070- from both cylinder heads. 


- Remove locking pin - T40069- . 
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- Using adapter - T40058- , turn crankshaft two rotations in nor- 
mal direction of rotation -arrow- until crankshaft is at TDC 
again. 


ite Note 


/fyou turned the crankshaft beyond TDC, turn it back approx. 30° 
and set to TDC again. 


+... The threaded holes,-arrows-.in, the camshafts must face up- 
wards: 


—- Fit camshaft clamps - T40070- to both cylinder heads and 
tighten bolts -arrows- to 20 Nm. 


+ The camshaft clamp - T40070- is positioned correctly if the 
holes for the cylinder head bolts remain free. 


- Screw the locking pin - T40069- directly into the hole. 


* The locking pin - T40069- must engage in the locating hole in 
crankshaft -1-. If it does not, reset valve timing. 
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- Remove camshaft clamps from both cylinder heads. 
- Remove locking pin. 


- Screw plug -arrow- for TDC mark into cylinder block with new 
seal. 


Remaining installation steps are carried out in reverse sequence; 
note the following: 


- Fit torque reaction support together with stop for torque reac- 
tion support and tighten bolts -arrows-. 


- Install timing chain covers (left and right) = page 101. 


- Install cylinder head cover: left-side = page 161 , right-side 
=> page 162. 


Tightening torques 


Component Nm AEE 
Chain tensioner to cylinder head 9 

Camshaft bolts 80 + 90° 1) 2) 

Screw plug in cylinder block 14 3) 

Torque reaction support to top section of sump 40 

Cross piece to lock carrier 42 

Stop for torque reaction support to cross piece 65 

+ 1) Renew bolts. 

+ 2) 90° = a quarter of a turn. 

+ 3) Install with new seal. 


4.3 Drive chain for valve gear - exploded view 
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1 - Bearing mounting for drive 
sprocket 10 11 


2-30 Nm + 90° (1/4 turn) fur- 
ther 
Q Renew 
3 - Bolt 
Q Renew 
Q > Types and tightening 
torque differ depending 
on version > page 128 
4-6 Nm + 60° ("/g turn) further 
Q Renew 
5 - Thrust washer for drive 
sprocket 
6 - Bush 


Q Depending on version 
= page 128 


7 - Drive sprocket for camshaft 
timing chain (left-side) 
8 - Bolt 

Q Renew 


Q Types and tightening 
torque differ depending 
on version > page 128 


9 - Drive chain for valve gear 


Q Before removing, mark 
running direction with 
paint 


10 - Guide rail 
11 - Bolt 
Q Renew 
Q Types and tightening torque differ depending on version = page 128 
12 - Bush 
Q Depending on version = page 128 
13 - 8 Nm + 45° (1/g turn) further 
Q Renew 
Q Lubricate with oil before installing 


27 26 25 24 23 


14 - Bearing bracket for drive sprocket 
15 - Bush 

Q Depending on version = page 128 
16 - Thrust washer 


17 - Drive sprocket for camshaft timing chain (right-side) 


18 - Bush 

Q Depending on version > page 128 
19 - Bolt 

Q Renew 


Q Types and tightening torque differ depending on version > page 128 


12 


13° 14 
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20 - O-ring 
Q Renew 
21 - Chain tensioner 
22 - 6 Nm + 45° (‘/g turn) further 
Q Renew 
23 - Guide rail for chain tensioner 
24 - Crankshaft 
25 - Bush 
Q Depending on version = page 128 
26 - Guide rail 
Q_ Note installation position 
27 - Bolt 
Q Renew 
Q_ Types and tightening torque differ depending on version = page 128 


Different types of bolts securing guide rails 


nN 
co) 


Depending on version, different bolt types are used when secur- i 
ing the timing chain guide rails: 


1- Bolt with shaft 
@ Renew 


# 10.Nm + 30° (1/42 turn) further 


cane 
=" 


2- Bolt with bush -6- with collar 


5 
@ Renew 


a 


* 10 Nm™*90% (4/g:turn) further cee 


3- Bolt with bush -4- and washer -5- 
@ Renew 


# 10.Nm + 90° (1/4 turn) further 
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44 Removing and installing drive chain for valve gear 


Special tools and workshop 
equipment required 


V.A.G 1782 


@ Used oil collection and ex- 
traction unit - V.A.G 1782- 


@ Locking pin - T40069- 
@ Locking pin - T40071- 


Removing 


ie Note 


All cable ties which are released or cut open when removing must 
be fitted in the same position when installing. 


— Remove automatic gearbox = Rep. gr. 37. 


rN WARNING 


Make sure that the lock carrier is installed and the torque re- 
action support is secured on the vehicle before performing the 
following steps. 


— Remove damper unit = page 94 and flywheel > page 95 on 
vehicles with multitronic gearbox. 


— Remove drive plate on vehicles with automatic gearbox 09L 
= page 97. 
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— Place used oil collection and extraction unit - V.A.G 1782- un- 
der engine. 


- Drain off engine oil. 

- Remove timing chain covers (left and right) + page 101. 
- Remove timing chain cover (bottom) = page 106 . 

- Remove camshaft timing chain = page 116. 


- Remove drive chain for auxiliary drives: vehicles up to 04.2006 
= page 133 , vehicles from 04.2006 onwards = page 137 . 


- Press guide rail of chain tensioner for drive chain in direction 
of arrow and lock chain tensioner by inserting locking pin - 
740071- . 

- Mark running direction of chain with paint. 


- Remove bolts -2- and -3- and detach chain sprockets together 
with drive chain and guide rail -1-. 


Installing 
Installation is carried out in the reverse order; note the following: 
* Crankshaft locked in TDC position with locking pin - T40069- . 


EE Note 


Fit all cable ties in the original positions when installing. 
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First install sprocket for camshaft timing chain (left-side) -2-. 
Install guide rail -1- with drive chain fitted. 


Now install sprocket for camshaft timing chain (right-side) 


-3-. 


Press guide rail of chain tensioner for drive chain in direction 


of -arrow- and pull locking pin - T4007 1- out of chain tensioner. 


Install drive chain for auxiliary drives: vehicles up to 04.2006 
= page 133 , vehicles from 04.2006 onwards = page 137 . 


Install camshaft timing chain > page 121. 
Install timing chain cover (bottom) > pagen106u 
Install timing chain covers (left and right) > page 101 . 


Install flywheel > page 95 and damper unit > page 94 on ve- 
hicles with multitronic gearbox. 


Install drive plate on vehicles with automatic gearbox O9L 
=> page 97. 


Install automatic gearbox = Rep. gr. 37. 


Fill up with engine oil and check oil level > page 217 . 


Tightening torques 


Component Nm 


Drive chain sprocket (left-side) to bearing brack-| 6 + 60° 1) 2) 
et 


Drive chain sprocket (right-side) to cylinder 30 + 90° 1) 3) 
block 


Screw plug in cylinder block 144) 


1) Renew bolts. 
2) 60° = a sixth of a turn. 
3) 90° = a quarter of a turn. 


4) Install with new seal. 


4.5 


AN3x40136 


Drive chain for auxiliary drives on vehicles up to 04.2006 - exploded view 
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1 - Drive chain for auxiliary 
drives 


Q Before removing, mark 
running direction with 
paint 

Q > Removing and installing 
=> page 133 


2 - Drive chain sprocket for oil 
pump 
Q Installation position: 
Side with lettering faces 
engine 
3 - 30 Nm + 90° (1/4 turn) fur- 
ther 
Q Renew 
4 - Compression spring 
5 - Crankshaft 
6 - 15 Nm + 90° (1/4 turn) fur- 
ther 
Q Renew 


7 - Chain sprocket for balance 
shaft 


Q Installation position: 
Side with lettering faces 
gearbox 


8-6 Nm + 45° (1/g turn) further 
Q Renew 

9 - Chain tensioner 
Q With guide rail 

10 - Seal 


Q > Depending on version 
Q Renew 


A13-10063} 
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46 Removing and installing drive chain for auxiliary drives on vehicles up to 
04.2006 


Special tools and workshop 
equipment required 


@ Used oil collection and ex- 
traction unit - V.A.G 1782- 


Special wrench - T40049- 
Locking pin - T40069- 
Locking pin - T40071- 
Drill bit, @ 8 mm 


“ff ¢ 


613-0080 


Removing 
— Remove automatic gearbox > Rep. gr. 37. 


rN WARNING 


Make sure that the lock carrier is installed and the torque re- 
action support is secured on the vehicle before performing the 
following steps. 


— Remove damper unit = page 94 and flywheel > page 95 on 
vehicles with multitronic gearbox. 


— Remove drive plate on vehicles with automatic gearbox 09L 
= page 97. 


- Place used oil collection and extractior unit’? V.A'G1782- une 
der engine. 


- Drain off engine oil. 
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- Remove timing chain cover (bottom) > page 106 . 


FY Caution 


/f necessary, place washers under the bolt heads to prevent 
the chain from being trapped by the bolts. 


- Attach special wrench - T40049- onto rear of crankshaft. 


— Unscrew plug -arrow- from cylinder block. 


its Note 


For access to the plug, reach from behind the subframe towards 
the engine. 


rN WARNING 


To avoid any risk of injury, do not rotate the crankshaft while 
feeling for the TDC hole with your finger. 


- Turncrankshaft in normal direction of rotation to TDC position. 


- Screw locking pin - T40069- into bore (tightening torque: 
20 Nm); if necessary, turn crankshaft backwards and forwards 
slightly to fully centralise locking pin. 


- Mark running direction of drive chain for auxiliary drives with 
paint. 
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- Press guide rail of chain tensioner in direction of -arrow- and 
lock chain tensioner by inserting locking pin - T40071- . 


— Remove bolts -1 ... 3- and take out chain tensioner, balance 
shaft sprocket and chain. 


Installing 


* Crankshaft -1- locked in TDC position with locking pin - 
T40069- . 
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- Install chain tensioner with chain and balance shaft sprocket. 


- Lock balance shaft in TDC position with @ 8 mm drill bit 
-item 1-. 


+ The elongated holes in the balance shaft sprocket must be 
aligned centrally over the threaded holes in the balance shaft. 
If necessary move chain one tooth further. 


- Tighten bolts for chain tensioner. 
- Screw in bolts -2- for chain sprocket, but do not tighten. 


+ It should just be possible to turn the sprocket on the balance z y 
shaft without axial movement. ay A13-10128 


- Pull locking pin - T40071- out to release chain tensioner. 


— Press against guide rail of chain tensioner -arrow- using a 
screwdriver, and at the same time tighten bolts -2- securing 
chain sprocket. 


— Pull drill bit -item 1- out of balance shaft. 


Remaining installation steps are carried out in reverse sequence; 
note the following: 


- Install timing chain cover (bottom) = page 101. 
- Install timing chain covers (left and right) = page 101. 
- Install crankshaft oil seal (timing chain end) = page 98 . 


— Install flywheel = page 95 and damper unit > page 94 on ve- 
hicles with multitronic gearbox. 


- Install drive plate on vehicles with automatic gearbox O9L 
=> page 97. 


- Install automatic gearbox = Rep. gr. 37. 


- Fill up with engine oil and check oil level = page 217 . 


Tightening torques 

Component Nm 
Chain tensioner to cylinder block 6 + 45° 1) 2) 
Chain sprocket for balance shaft to balance 15 + 90° 1) 3) 
weight 

Screw plug in cylinder block 144) 


* 1) Renew bolts. 
+ 2) 45° = an eighth of a turn. 
* 3) 90° = a quarter of a turn. 


* 4) Install with new seal. 


47 Drive chain for auxiliary drives on vehicles from 04.2006 - exploded view 
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1 - Crankshaft 
2 - Drive chain for auxiliary 
drives 


Q Before removing, mark 
running direction with 
paint 

Q > Removing and installing 
=> page 137 

3 - Drive chain sprocket for oil 
pump 

Q Installation position: 
Side with lettering faces 
engine 

4 - 30 Nm + 90° (1/4 turn) fur- 
ther 

Q Renew 


5 - Compression spring 


6 - 15 Nm + 90° (1/4 turn) fur- 
ther 
Q Renew 


7 - Chain sprocket for balance & 
shaft i 


Q Installation position: 
Side with lettering faces 
gearbox 

8 - Chain tensioner 


Q With guide rail 


9 - 10 Nm + 45° (1/g turn) fur- 
ther 
Q Renew A13-10457 


48 Removing and installing drive chain for 
auxiliary drives on vehicles from 
04.2006 

Special tools and workshop equipment required 

@ Used oil collection and extraction unit - V.A.G 1782- 


V.A.G 1782 


woo-10211 
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@ Special wrench - T40049- 


T40049 


@ Locking pin - T40071- 
740071 


woo-10238 | 


@ Drill bit, @ 8mm 
Removing 
- Remove automatic gearbox = Rep. gr. 37. 


FY WARNING 


Make sure that the lock carrier is installed and the torque re- 
action support is secured on the vehicle before performing the 
following steps. 


— Remove damper unit = page 94 and flywheel > page 95 on 
vehicles with multitronic gearbox. 


- Remove drive plate on vehicles with automatic gearbox 09L 
=> page 97. 


— Place used oil collection and extraction unit - V.A.G 1782- un- 
der engine. 


- Drain off engine oil. 
- Remove timing chain cover (bottom) = page 106 . 
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F\ Caution 


/f necessary, place washers under the bolt heads to prevent 
the chain from being trapped by the bolts. 


- Attach special wrench - T40049- onto rear of crankshaft. 


- Unscrew plug -arrow- for “TDC” marking from sump (top sec- 
tion). 


- Turn crankshaft in normal direction of rotation to “TDC” posi- 
tion. 


- Screw locking pin - T40069- into bore (tightening torque: 
20 Nm); if necessary, turn crankshaft backwards and forwards 
slightly to fully centralise locking pin. 


- Mark running direction of drive chain for auxiliary drives with 
paint. 


- Press guide rail of chain tensioner in direction of -arrow- and 
lock chain tensioner by inserting locking pin - T40071- . 


— Unscrew bolts -3- and detach chain sprocket from balance 
shaft. 


- Remove bolts -1- and -2- and take off chain tensioner with 
chain. 
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Installing 


* Crankshaft -1- locked in “TDC” position with locking pin - 
T40069- . 


Protected by copyright. Copying for private or commercial purposes, in part or In whole, is not 
permitted unless authorised by AUDI AG. AUD! AG does not gu of accept any liability 
with respect to the correctness of information in this document. Copyright by AUDI AG. 
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— Install chain tensioner with chain and balance shaft sprocket. 


— Wrap insulating tape around tip and shaft of 8 mm @ drill bit to 
avoid cuts. 


- Lock balance shaft in “TDC’ position with 8 mm @ drill bit 
-item 2-. 


+ The elongated holes in the balance shaft sprocket must be 
aligned centrally over the threaded holes in the balance shaft. 
If necessary move chain one tooth further. 


- Tighten bolts for chain tensioner. 
- Fit bolts -1- and -3- for chain sprocket but do not tighten. 


+ It should just be possible to turn the sprocket on the balance 
shaft without axial movement. 


— Pull locking pin - T40071- out to release chain tensioner. 


- Press against guide rail of chain tensioner -arrow- using a 
screwdriver, and at the same time tighten bolts -1- and -3- se- 
curing chain sprocket. 


— Pull drill bit -2- out of balance shaft. 


Remaining installation steps are carried out in reverse sequence; 
note the following: 


- Install timing chain cover (bottom) = page 106 . 
— Install timing chain covers (left and right) > page 101 . 
- Install crankshaft oil seal (gearbox end) > page 98 . 


=, 'Wehicles with, multitroni¢ gearbox: Install ‘ities = page 95 
and damper. unit. Saeed 


- Vehicles with automatic gearbox O9L: Install drive plate 
= page 97. 


— Install gearbox > Rep. gr. 37. 
— Fill up with engine oil and check oil level = page 217 . 


Tightening torques 

Component Nm 
Chain tensioner to cylinder block 10 + 45° 12) 
Chain sprocket for balance shaft to balance 15 + 90° 1)3) 
weight 

Screw plug in cylinder block 144) 


* 1) Renew bolts. 
* 2) 45° = one eighth turn. 
* 3) 90° = one quarter turn. 


* 4) Install with new seal. 


4.9 Balance shaft - exploded view 
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1 - Balance shaft 
Q > Removing and installing 
= page 142 
2-60Nm 


Q Use @ 8mm drill bit as 
counterhold when loos- 
ening and tightening 


3 - Balance weight (timing 
chain end) 


Q Can only be fitted on 
balance shaft in one po- 
sition. 


4 - Bearing plate 
5-13Nm 


6 - Balance weight (pulley end) 
Q Can only be fitted on 
balance shaft in one po- 
sition. 
7-60Nm 
Q Use @ 8mm drill bit as 


counterhold when loos- 
ening and tightening 


4.10 Removing and installing balance shaft 


Special tools and workshop equipment required 


@ Used oil collection and extraction unit - V.A.G 1782- 
V.A.G 1782 


woo-10211 
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@ Locking pin - T40069- 


T40069 


‘Wo0-10207 


Removing 
- Remove automatic gearbox = Rep. gr. 37. 


rN WARNING 


Make sure that the lock carrier is installed and the torque re- 
action support is secured on the vehicle before performing the 
following steps. 


— Remove damper unit > page 94 and flywheel > page 95 on 
vehicles with multitronic gearbox. 


— Remove drive plate on vehicles with automatic gearbox 09L 
= page 97. 


— Place used oil collection and extraction unit - V.A.G1782+'un= 
der engine. 


- Drain off engine oil. 
— Remove sealing flange (pulley end) = page 90 . 
— Remove timing chain cover (bottom) = page 106 . 


— Remove drive chain for auxiliary drives: vehicles up to 04.2006 
= page 133 , vehicles from 04.2006 onwards = page 137 . 


- Check that locking pin - T40069- is screwed into hole -1-. 
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- Hold balance shaft -2- in position at rear of engine using 
@ 8mm drill bit -item 1-. 


- Unscrew bolt -3- and detach balance weight from balance 
shaft. 


- Unscrew bolt -2- (counterhold balance weight -1- with a suit- 
able pin) and detach balance weight at front of engine from 
balance shaft. 


- Unscrew bolts -arrows- and remove bearing plate for balance 
shaft at rear of engine. 


— Pull balance shaft out of cylinder block towards rear. 
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Installing 


* Crankshaft -1- locked in TDC position with locking pin - 
T40069- . 


Installation is carried out in the reverse order; note the following: 


ite Note 


Balance weights can only be fitted on balance shaft in one posi- 
tion. 


— Install drive chain for auxiliary drives: vehicles up to 04.2006 
= page 133 , vehicles from 04.2006 onwards = page 137 . 

— Install timing chain cover (bottom) = page 106 . 

— Install sealing flange (pulley end) > page 90 . 


— Install flywheel = page 95 and damper unit = page 94 on ve- 
hicles with multitronic gearbox. 


- Install drive plate on vehicles with automatic gearbox O9L 
= page 97. 


—- Install automatic gearbox = Rep. gr. 37. 


— Fill up with engine oil and check oil level = page 217 . 


Tightening torques 

Component Nm 
Bearing plate to cylinder block 9 
Balance weight to balance shaft 60 
Screw plug in cylinder block 141) 
+ 1) Install with new seal. 


310975 | 
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5 Removing and installing crankshaft 
= “5.1 Crankshaft - exploded view", page 146 


= “5.2 Crankshaft dimensions”, page 150 


= “5.3 Measuring axial clearance”, page 150 


= “5.4 Measuring radial clearance”, page 151 


5.1 Crankshaft - exploded view 


it Note 


When carrying out repairs, secure engine to engine and gearbox support - VAS 6095- = page 74. 


1-9Nm 
Q Tighten in stages and in 
diagonal sequence 
2 - Sealing flange (pulley end) 
Q> Removing and installing 
=> page 90 
3 - Seals 


Q_ Different versions avail- 
able = Electronic parts 
catalogue 


Q Renew 


4 - Crankshaft 

Q > Measuring axial clear- 
ance = page 150 

Q > Measuring radial clear- 
ance = page 151 

Q_ Do not rotate the crank- 
shaft when checking the 
radial clearance 

Q Crankshaft dimensions 
= page 150 


5 - Dowel sleeve 


a Inserting 'inretaining '"~" : 
frame => page 148 
6 - Retaining frame 
Q To remove, detach 
guide rail 


= Item 26 (page 128) for 


drive chain for valve 


gear 
Q_ Applying sealant 
=> page 148 
Q Tightening sequence for securing bolts > page 148 
7 - Bolt 


Q For sealing surfaces: cylinder block/retaining frame 
Q_ Differing bolt lengths and bolt heads 
Q Tightening sequence = page 148 
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8 - Bolt (long, large collar) 


Qa 


For retaining frame (inner row) 


Q Tightening sequence = page 148 


9 - Bolt (short, small collar) 


Qa 
Qa 


For retaining frame (outer row) 
Tightening sequence = page 148 


10 - Thrust washer 


Qa 
Qa 
Qa 
Qa 


Only fitted on 3rd crankshaft bearing 

Oil grooves face outwards 

Make sure it engages in retaining frame 

Measuring axial clearance of crankshaft > page 150 


11 - Bearing shell 


Qa 
Qa 
Qa 
Qa 


For retaining frame (without oil groove) 

Renew used bearing shells 

Note installation position 

Install new bearing shells for retaining frame with correct coloured markings = page 150 


12 - Centralising disc 


Qa 


For vehicles with automatic gearbox 09L = page 147 


13 - Thrust washer 


Qa 
Qa 
Qa 
Qa 


Only fitted on 3rd crankshaft bearing 

Oil grooves face outwards 

Make sure it engages in cylinder block 

Measuring axial clearance of crankshaft > page 150 


14 - Bearing shell 


Qa 
Qa 
Qa 
Qa 


For cylinder block (with oil groove) 

Renew used bearing shells 

Note installation position 

Install new bearing shells for the cylinder block with the correct coloured markings = page 149 


15 - O-ring or seal 


Qa 
Qa 


Depending on version + Electronic parts catalogue 
Renew 


16 - Cylinder block 


Centralising disc for drive plate on vehicles with automatic gear- 
box 09! 


ite Note 


In vehicles with automatic gearbox the drive plate is bolted to the 
crankshaft with a centralising disc -arrow-. 


L 
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Applying sealant to retaining frame, position of dowel sleeves 


- Clean sealing surfaces, they must be free of oil and grease at 
top and bottom. 


- Apply the beads of sealant -arrows- onto the clean sealing 
surfaces of the retaining frame as illustrated. 


+ The groove on the sealing surface must be completely filled 
with sealant. 


+ The beads of sealant must project 1.5 ... 2.0 mm above the 
sealing surface. 


— Fit seals -1... 3-. 


it Note 


On some versions the seals -2- and -3- are connected together. 


- Check that dowel sleeves -4 ... 7- are inserted in retaining 
frame at positions shown in illustration. 
Installing retaining frame 


- Renew bolts -1 ... 16- for retaining frame. 


it Note 


Use old bolts when measuring radial clearance. 


- Install long bolts in inner row on retaining frame. 

- Tighten bolts -1 ... 31- in 3 stages as follows: 

1. Tighten bolts in the sequence -1 ... 16- to 50 Nm. 
Turn bolts 90° further in the sequence -1 ... 16-. 


Tighten bolts for sealing surfaces (retaining frame / cylinder 
block) in the sequence -17 ... 31- to 23 Nm. 


3129168 71528 30 
LN 


EXERIZIE) 
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Matching crankshaft bearing shells to bearings in cylinder block 


@ Bearing shells of the correct thickness are matched to the 
bearings in the cylinder block at the factory. Coloured dots on 
the side of the bearing shells are used to identify the bearing 
shell thickness. 


@ The allocation of the bearing shells to the bearing positions in 
the cylinder block is indicated by a code letter at the relevant 
bearing on the retaining frame. 


Up to engine number BPK 002 000: 


For engines up to engine number BPK 002 000, please note that 
on bearing No. 1 (front) the code letters on the retaining frame 
and the corresponding colour codes for the bearing shells are not 
the same as for the other bearings: 


Bearing No.| Code letter on retaining | Colour coding of bear- 
frame ing 
1 Ge Red 
Be Yellow 
S= Blue 
2.4 Ge Yellow 
Be Blue 
Ss= Black 
From engine number BPK 002 001: 
Code letter on retaining frame Colour coding of bearing 
R= Red 
G= Yellow 
B= Blue 
s= Black 


[aie 10087 
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Matching crankshaft bearing shells to bearings in retaining frame 


¢@ Bearing shells of the correct thickness are matched to the 
bearings in the retaining frame at the factory. Coloured dots 
on the side of the bearing shells are used to identify the bear- 
ing shell thickness. 


@ The allocation of the bearing shells to the bearing positions in 
the retaining frame is indicated by a sequence of letters on the 
flywheel flange on the crankshaft. The first letter in the se- 
quence stands for bearing “1”, the second letter for bearing 
“2”, etc. 


Up to engine number BPK 002 000: 


For engines up to engine number BPK 002 000, please note that 
on bearing No. 1 (front) the code letters on the crankshaft and the 
corresponding colour codes for the bearing shells are not the 
same as for the other bearings: 


Bearing No.| Letter on crankshaft | Colour coding of bear- 
ing 
1 Ge Red 
Be Yellow 
S= Blue 
2...4 Ge Yellow 
B= Blue 
S= Black 
From engine number BPK 002 001: 
Letter on crankshaft Colour coding of bearing 
R= Red 
G= Yellow 
B= Blue 
S= Black. 
5.2 Crankshaft dimensions 
Honing di- | Crankshaft main bear- | Crankshaft conrod jour- 
mension ing journal @ nal @ 
(in mm) 
Basic di- 65.00 - 0.022 56.00 — 0.022 
mension — 0.042 - 0.042 
5.3 Measuring axial clearance 


Special tools and workshop equipment required 
@ Universal dial gauge bracket - VW 387- 
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VW 387 


‘A13-10208 


Woo-00s7 


@ Dial gauge - VAS 6079- 


Procedure 


- Bolt dial gauge - VAS 6079- with universal dial gauge bracket 
- VW 387- onto cylinder block and set it against crank web. 


— Press crankshaft against dial gauge by hand and set gauge to 


- Push crankshaft away from dial gauge and read off value: 
+ Axial clearance: 0.15 ... 0.25 mm 


5.4 Measuring radial clearance 
Special tools and workshop equipment required 
@ Plastigage 

Procedure 


ite Note 


Renew used bearings. 


— Remove retaining frame and clean bearing journals. 


- Place a length of Plastigage corresponding to the width of the 
bearing on the bearing journal or bearing shell. 


+ The Plastigage must be positioned in the centre of the bearing 
shell 


—- Fit retaining frame and secure with old bolts = page 148 with- 
out rotating crankshaft. 


- Remove retaining frame once more. 

— Compare width of Plastigage with measurement scale: 
* Radial clearance (new): 0.015 ... 0.055 mm 

+ Radial clearance (wear limit): 0.08 mm 

— When carrying out final assembly, renew bolts. 


VAS 6079 


Wo0-1261 
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6 Dismantling and assembling pistons 
and conrods 


= “6.1 Pistons and conrods - exploded view", page 152 


= “6.2 Piston and cylinder dimensions”, page 155 


= “6.3 Removing and installing pistons”, page 155 


= “6.4 Checking radial clearance of conrod bearings”, 
page 157 


6.1 Pistons and conrods - exploded view 


ite Note 


Oil spray jet for piston cooling + page 155. 


1 - Conrod bolt, 30 Nm + 90° 
(1/4 turn) further 


Q Renew 


Q Lubricate threads and 
contact surface 


Q_ Use old bolts when 
measuring radial clear- 
ance 


2 - Conrod bearing cap 
Q_ Do not interchange 


Q_ Mark cylinder allocation 
with a coloured pen -B- 
=> page 155 

Q_ Note when fitting bear- 
ing cap: the wide con- 
tact shoulder -A- must 
point towards same side 
on conrod and conrod 
bearing cap 

Q Installation position of 
conrod pairs 
= page 155 


3 - Bearing shell 


Different types may be fitted, 
depending on version: 


Q Lower bearing shell (for 
bearing cap); identifica- 
tion: shell is a dark col- 
our. Upper bearing shell 
(for conrod): more wear- 
resistant material; iden- 
tification: shell is a light 
colour. 


A13-10067) 


or 
Bearing shells are the same: no special identification 
Ensure that retaining lugs are securely seated. 
Renew used bearing shells 

Measuring radial clearance > page 157 


oooo 
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4 - Conrod 
Q Only renew as a complete set 
Q > Mark cylinder allocation in colour -B- > page 155 


Q_ Note when fitting bearing cap: the wide contact shoulder -A- must point towards same side on conrod 
and conrod bearing cap 


Q Installation position of conrod pairs > page 155 
5 - Piston pin 

Q > Removing and installing + “6.3 Removing and installing pistons", page 155 
6 - Circlip 

Q Renew 
7 - Piston 

Q> Removing and installing = page 155 

Q Installation position and allocation of piston/cylinder = page 154 

Q Arrow on piston crown points to pulley end 
Q > Checking > page 154 
Qa 
a 


Install using piston ring clamp 
Piston and cylinder dimensions > page 155 
Checking cylinder bore > page 154. 


oO 


8 - Piston rings 

Offset gaps by 120° 

Use piston ring pliers to remove and install 

Marking “TOP” or side with identification mark must face piston crown 
Checking ring gap = page 153 

Checking ring-to-groove clearance = page 153 


ooood 


Checking piston ring gap 

— Inserting-at right angle to-cylinder wall {ror above-and.push, 
down into'lower-cylinder opening’approx:15‘mm-from bottom 
of cylinder. To do so, use a piston without rings. 


Piston ring New Wear limit 
Dimensions in mm 

1st compression ring 0.20... 0.35 0.8 
2nd compression ring 0.50 ... 0.70 1.0 
Oil scraper ring 0.20 ... 0.40 0.8 


Nig-10568 


Checking ring-to-groove clearance 
- Clean groove in piston before checking clearance. 


Piston ring New Wear limit 
Dimensions in mm 

Compression rings 0.02 ... 0.08 0.20 
Oil scraper ring 0.02 ... 0.08 0.15 


Nig-10569 
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Checking piston 


- Using a micrometer (75 ... 100 mm), measure approx. 10 mm 
from the lower edge, perpendicular to the piston pin axis. 


* Maximum deviation from nominal dimension: 0.04 mm. 


Nominal dimension 
= “6.2 Piston and cylinder dimensions”, page 155 . 


Checking cylinder bore 


- Use 50... 100 mm internal dial gauge to take measurements 
at 3 points in transverse direction -A- and longitudinal direction 


* Maximum deviation from nominal dimension: 0.08 mm. 


Nominal dimension 
= “6.2 Piston and cylinder dimensions”, page 155 . 


Piston installation position and piston/cylinder allocation 


Nig-10567 


rN Caution 


Do not damage the coating of the piston crown. 


@ /f you intend to re-install used pistons, mark the cylinder 
number on the piston crown using paint. Do not ettopt to 
mark the piston crown with a centre punch or by making 
a notch or similar. 


Installation position: 
1- Arrows on piston crowns point to pulley end. 
2- Markings must be made indicating cylinder allocation 


3- Cylinder allocation markings: “R” = right, “L” = left 
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Marking conrods 


ite Note 


@ Only renew conrods as a complete set. 
@ Do not interchange conrod bearings. 
—- Prior to removal, use a coloured pen to mark conrod and con- 


rod bearing cap relative to one another, as well as to cylinder 
-arrow-. 


Conrod installation position 


+ The cast lugs -arrows- at ground surfaces of conrod pairs 1 
and 2, 3 and 4, and 5 and 6 must face one another. 


Oil spray jet for piston cooling 


1- Apply locking fluid when installing bolt (tightening torque 
9 Nm); refer to=> Electronic parts catalogue 


2- Oil spray jet with spray nozzle valve (opening pressure: 


2... 2.4 bar) 
6.2 Piston and cylinder dimensions 
Honing dimension Piston @ Cylinder bore @ 
(in mm) 
Basic dimension 84.490 84.51 


+ Dimensions including coating (thickness 0.02 mm). The 
coating will wear down in service. 


6.3 Removing and installing pistons 


Special tools and workshop equipment required 


A13-10108 
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@ Drift - VW 222 A- 


@ Piston ring clamp, commercially available 
Removing 


+ Engine secured to engine and gearbox support:- VAS. 6095-; 
= page 74. 


- Remove cylinder head > page 164 . 
- Remove upper section of sump = page 203 . 


- Markinstallation position and matching of conrod bearing caps 
to cylinder and to conrods for re-installation > page 155 . 


— Unbolt conrod bearing caps. 


- Pull out pistons upwards with conrods. 


it Note 


/f piston pin is difficult to remove, heat piston to approx. 60 °C. 


- Take circlip out of piston pin boss. 

- Use drift - VW 222 A- to drive out piston pin. 

Installing 

Installation is carried out in the reverse order; note the following: 


* Tightening torques 
= “6.1 Pistons and conrods - exploded view”, page 152 


it Note 


Renew the bolts tightened with specified tightening angle. 


- Oil running surfaces of bearing shells. 

- Install pistons using piston ring clamp. 

Installation position: 

* Pistons > page 154 

* Conrods = page 155 

- Install conrod bearing caps according to markings. 
— Install sump (upper section) > page 203 . 

- Install cylinder head = page 164. 
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VW 222 A 


00-0236 


6.4 Checking radial clearance of conrod 
bearings 

Special tools and workshop equipment required 

@ Plastigage 

Test sequence 


— Remove conrod bearing cap. Clean bearing cap and bearing 
journal. 


- Place a length of Plastigage corresponding to the width of the 
bearing on the bearing journal or bearing shell. 


— Fit conrod bearing caps and secure with old bolts 


= Item 1 (page 152) without rotating crankshaft. 


— Remove conrod bearing caps once more. 

- Compare width of Plastigage with measurement scale: 
+ Radial clearance (new): 0.010 ... 0.052 mm 

+ Radial clearance (wear limit): 0.12 mm 

— When carrying out final assembly, renew bolts. 
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Cc 


1 Removing and installing cylinder 
head 


= “1.1 Cylinder head - exploded view", page 158 


der head, valve gea 


= “1.2 Removing and installing cylinder head cover (left-side)”, 
page 161 


= “1.3 Removing and installing cylinder head cover (right-side)” 
page 162 


= “1.4 Removing and installing cylinder head”, page 164 


= “1.5 Removing and installing vacuum pump for brake servo”, 
page 169 


= “1.6 Checking compression”, page 170 


1.1 Cylinder head - exploded view 


i Note 


¢ = /iustration shows left cylinder head. 


¢ Both cylinder heads can be removed and installed with the engine still installed. 
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1 - High-pressure pump 
Q> Removing and installing 
=> page 281 
2-9Nm 
3-20Nm 
4 - Lifting eye 
Q Illustration does not cor- 
respond to current ver- 
sion 
5 - O-ring 
Q Renew 
6 - Hall sender for inlet cam- 
shaft 


Q > Cylinder bank 1 (right- 
side): Hall sender - G40- 


Q_ Cylinder bank 2 (left- 
side): Hall sender 2 - 
G163- 

7-8Nm + 90° (1/4 turn) further 
Q Renew 
8 - O-ring 
Q Renew 
9 - Solenoid valve for camshaft 
control (inlet side) 


Q Cylinder bank 1 (right- 
side): camshaft control 
valve 1 - N205- 


Q > Cylinder bank 2 (left- 
side): camshaft control 
valve 2 - N208- 


10-2.5Nm 
11 -Seal : 
OQ »Renew.if.damaged orleaking) 


12 - Sealing cap 
13 - O-ring 
Q Renew 
14 - Solenoid valve for camshaft control (exhaust side) 
Q Cylinder bank 1 (right-side): exhaust camshaft control valve 1 - N318- 
Q_ Cylinder bank 2 (left-side): exhaust camshaft control valve 2 - N319- 
15-2.5Nm 
16 - Special bolt, 9 Nm 
Q Renew if damaged or leaking 
Q_ Note correct sequence when tightening > page 162 
17 - Cylinder head cover 
Q > Removing and installing: left-side = page 161 , right-side > page 162 


18 - Gasket for cylinder head cover 
Q_ Renew if damaged or leaking 


19 - Cylinder head bolt 
Q Renew 
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Q_ Note correct sequence when loosening = page 167 
Q_ Note correct sequence when tightening = page 168 
20 - O-ring 
Q Renew 
21 - 8 Nm + 90° (1/4 turn) further 
Q Renew 
22 - Hall sender for exhaust camshaft 
Q > Cylinder bank 1 (right-side): Hall sender 3 - G300- 
Q > Cylinder bank 2 (left-side): Hall sender 4 - G301- 
23 - Cylinder head 
Q Removing = page 164 
Q > Checking for distortion = page 160 
Q Machining limit > page 160 
Q_ Installing.=. =-page.t82 1 UDAG. AUDA 
Q If renewed;’charnge CoE and age oil 
24 - Cylinder head gasket 
Q_ Renewing = “1.4 Removing and installing cylinder head”, page 164 
Q Installation position: part number must face cylinder head 
Q If renewed, change coolant and engine oil 


Checking cylinder head for distortion 


- Use straight edge 500 mm - VAS 6075- and feeler gauge to VAS 6075 
measure cylinder head for distortion at several points. | ee 


+ Max. distortion: 0.05 mm 


Cylinder head machining limit 


Machining of the cylinder head (surface grinding) is only permis- 
sible down to the minimum dimension -a-. 


* Minimum dimension: -a- = 139.20 mm 


AtS-0169 
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1.2 Removing and installing cylinder head 
cover (left-side) 

Removing 

— Pull off engine cover panel (rear) -arrows-. 


— Pull off engine cover panel (front) -arrows-. 


1 


Unplug electrical connectors. 


- Variable intake manifold position sender - G513- 


nN 


- Fuel pressure sender for low pressure - G410- 


1 


Unplug electrical connectors. 
- Hall sender 2 - G163- 
- Camshaft control valve 2 - N208- 
Exhaust camshaft control valve 2 - N319- 
- Hall sender 4 - G301- 


- Unscrew bolts -arrows- and unplug electrical. connectors. at ig- 
nition coils. 


Rwon = 


— Move wiring harness clear. 


‘A15-10054 


- Remove ignition coils = page 320 . 
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— Detach crankcase breather hose -arrow-. 


- Unscrew bolts for cylinder head cover (left-side) in the se- 
quence -12... 1-. 


- Remove bolts and take off cylinder head cover. 
Installing 


Installation is carried out in the reverse order; note the following: 


it Note x = 


Ze 
‘A15-10055 


@ Renew cylinder head cover gaskets if damaged. 
@ Renew cylinder head cover bolts if gasket is damaged. 


- Clean sealing surfaces; they must be free of oil and grease. 
- Tighten bolts for cylinder head cover in the sequence 


o1... 12-. 


- Install ignition coils > page 320 . 


Tightening torque 

Component Nm 
Cylinder head cover to cylinder head 9 

1.3 Removing and installing cylinder head 


cover (right-side) 


Removing 


—- Pull off engine cover panel (rear) -arrows-. 


- Pull off engine cover panel (front) -arrows-. 


‘A10-10153 
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1 


1 


1 


1 


1 


1 


Pull non-return valve -2- off connection at air intake hose. 


Unclip vacuum line -1- and fuel line -3- from retainer on air 
intake hose. 


Release hose clips -arrows- and remove air intake hose. 


| A13-10252 


Unplug electrical connector -1-. 


Detach vacuum hose -2-. ‘g's 
Remove bolts -arrows-. 


Take out air cleaner housing. es 


‘A10-10369 


Unplug electrical connectors. 
- Coolant temperature sender - G62- 
- Variable intake manifold flap change-over valve - N239- 


Unplug electrical connectors. 
- Exhaust camshaft control valve 1 - N318- 
- Hall sender - G40- 
- Intake manifold flap potentiometer - G336- 
- Hall sender 3 - G300- 


Unclip vacuum hose (leading to brake servo)on cylinder head 
cover. 


Unscrew bolts -arrows- and unplug electrical connectors at ig- 
nition coils. 


Move wiring harness clear. 
Remove ignition coils = page 320 . 
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— Detach crankcase breather hose -arrow-. 


- Unscrew bolts for cylinder head cover (right-side) in the se- 
quence -12... 1-. 


- Remove bolts and take off cylinder head cover. 
Installing 


Installation is carried out in the reverse order; note the following: 


it Note 


@ Renew cylinder head cover gaskets if damaged. 


@ Renew cylinder head cover bolts if gasket is damaged. 


- Clean sealing surfaces; they must be free of oil and grease. 


- Tighten bolts for cylinder head cover to final setting in the se- 
quence -1 ... 12-. 


- Install ignition coils > page 320 . 


Tightening torques 

Component Nm 
Cylinder head cover to cylinder head 9 
Hose clips (9 mm wide) 3 

1.4 Removing and installing cylinder head 


Special tools and workshop equipment required 
@ Locking pin - T40069- 


T40069 


Wo0-10207 


@ Camshaft clamp - T40070- 


Wo0-10130 


Removing 
+ Engine in vehicle. 
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ite Note 


The following description shows the removal and installation of 
the cylinder head (left-side). The procedure for the other side is 
identical. 


rN WARNING 


The fuel system operates under high pressure. The pressure 
in the high-pressure part of the injection system must be re- 


duced to ‘a residual’ pressure ‘prior to ‘opening: the system 
= page 267A clean cloth must then be wrapped around the 
connection and the residual pressure dissipated by carefully 
loosening the connection. 


— Drain off coolant > page 222 . 


— Remove front exhaust pipe: left-side = page 305 , right-side 
= page 309. 


— Remove poly V-belt > page 87 . 
- Remove coolant pipe (front) > page 234 . 


— Remove power steering pump > Rep. gr. 48. 


ie Note 


To remove the cylinder head (right-side) you must first remove 
the vacuum pump for the brake servo > page 169. 


— Remove top and bottom sections of intake manifold 
= page 267 and = page 272. 

— Unplug electrical connectors at injectors. 

- Remove oil filter housing = page 211 . 

— Disconnect fuel line -arrow-. 


x 


ie 
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- Remove low-pressure pipe by unscrewing bolts and union 
nuts -1 ... 6-. 


- Unscrew bolts -arrows- and remove lifting eye. 


- Unplug electrical connectors -1- and -2-. 


- Remove high-pressure pump from cylinder head (left-side) 
-arrows- (only necessary if you are planning to carry out further 
repairs to cylinder head). 


- Remove bolt -arrow- and lift out guide tube for oil dipstick. 


— Remove cylinder head cover: left-side = page 161 , right-side 
=> page 162. 


- Remove timing chain covers (left and right) = page 101. 
— Remove camshaft timing chains > page 116 . 
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Ys 


‘Als-10108 


+ 
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Unscrew bolts -arrows- at rear of cylinder head. 
Cylinder head (left-side): 3 bolts 
Cylinder head (right-side): 4 bolts 


Loosen cylinder head bolts in the sequence rA.c... 


Carefully remove cylinder head. 


Installing 


ite Note 


° 
o 


+ 


+ 


Renew the cylinder head bolts. 


Renew self-locking nuts and bolts when performing assembly 
work. 


Renew bolts which are tightened to a specified angle as well 
as seals and gaskets. 


/f repairing, carefully remove any remaining gasket material 
from the cylinder head and cylinder block. Ensure that no long 
scores or scratches are made on the surfaces. 


Carefully remove any remaining emery and abrasive material. 


No oil or coolant must be allowed to remain in the blind holes 
for the cylinder head bolts in the cylinder block. 


Checking cylinder head for distortion + page 160. 


Do not remove new cylinder head gasket from packaging until 
it is ready to be fitted. 


Handle gasket very carefully. Damage to the silicone coating 
or the indented area will lead to leaks. 


Position cylinder head gasket on dowel sleeves. The word 
“oben” (top) or the Part No. should face towards cylinder head. 


When installing an exchange cylinder head with fitted cam- 
shafts, the contact surfaces between roller rocker fingers and 
cams must be oiled after installing the head. 


The plastic protectors fitted to protect the open valves should 
not be removed until the cylinder head is ready to be fitted. 


After fitting a new cylinder head or cylinder head gasket, 
change the coolant and engine oil. 


Secure all hose connections with the correct type of hose clips 
(same as original equipment) > Electronic parts catalogue . 


Fit all cable ties in the original positions when installing. 


After working on the valve gear, turn the engine carefully at 
least 2 rotations by hand to ensure that none of the valves 
make contact when the starter is operated. 


15-0709, 
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Before fitting cylinder head, set crankshaft and camshafts to 
TDC. To do so, fit camshaft clamps - T40070- to both cylinder 
heads and tighten to 20 Nm. 


The camshaft clamp - T40070- is positioned correctly if the 
holes for the cylinder head bolts remain free. 


The locking pin - T40069- must be screwed into the crankshaft. 


Fit cylinder head gasket. 
Note position of centring pins -arrows- in cylinder block. 


Note installation position of cylinder head gasket: the word 
“oben” (top) or the part number should face towards the cyl- 
inder head. 


Fit cylinder head. 


Insert new cylinder head bolts and tighten hand-tight. 
Tighten cylinder head in 3 stages in the following sequence: 
Tighten with torque wrench to 40 Nm. 
Turn 90° (1/4 turn) further using a rigid wrench. 


Turn 90° (1/4 turn) further using a rigid wrench. 


it Note 


Cylinder head bolts do not have to be torqued down again later 
after repairs. 
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- Tighten bolts -arrows- to 9 Nm. 
@ Cylinder head (left-side): 3 bolts 
@ Cylinder head (right-side): 4 bolts 


Remaining installation steps are carried out in reverse sequence; 
note the following: 


—- Install camshaft timing chains = page 121 . 
— Install timing chain covers (left and right) = page 101. 


— Install cylinder head cover: left-side = page 161 , right-side 
= page 162. 


—- Install high-pressure pump = page 281 . 
— Install oil filter housing = page 211. 


- Install intake manifold (bottom section) with high-pressure and 
low-pressure lines = page 272 . 


— Install intake manifold (top section) > page 267 . 

— Install vacuum pump for brake servo = page 169 . 

— Install power steering pump = Rep. gr. 48. 

- Install coolant pipe (front) = page 234 . 

—- Install poly V-belt > page 87 . 

— Install front exhaust pipe together with catalytic. converter: left-, 


side > page 305,,\right-side:=.page309. 
- Align exhaust system so it is free of stress > page 318 . 
— Change engine oil = Maintenance ; Booklet 404 . 
- Fill cooling system with fresh coolant > page 222. 


— Top up power steering fluid and bleed steering system > Rep. 
gr. 48. 


Tightening torques 

Component Nm 
Guide tube for dipstick to cylinder head 9 

Fuel hose to fuel line 22 

1.5 Removing and installing vacuum pump 


for brake servo 
Removing 
— Pull off engine cover panel (front) -arrows-. 


| 
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- Unclip vacuum line to air cleaner from vacuum pump housing. 
- Detach vacuum hose -1- from vacuum pump. 

— Unscrew bolts -arrows- and remove vacuum pump. 

Installing 


Installation is carried out in the reverse order; note the following: 


it Note 


@ Renew O-rings. 


¢@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) » Electronic parts catalogue . 


- Set drive lug of vacuum pump -1- so it engages in symmetrical 
slot on camshaft when pump is fitted -arrows-. 


Tightening torque 

Component Nm 
Vacuum pump to cylinder head 9 
1.6 Checking compression 


Special tools and workshop equipment required 
@ Spark plug socket and extension - 3122 B- 


Compression tester - V.A.G 1763- 
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3122B 


V.A.G 1763 


Test conditions 

+ Engine oil temperature at least 30 °C. 

+ Battery voltage at least 12.5 V. 

Test sequence 

- Switch off ignition. 

— Pull off engine cover panel (rear) -arrows-. 


10-1515 


— Pull off engine cover panel (front) -arrows-. 


- Loosen hose clip -2- and detach air intake hose at air cleaner 
housing. 


— Unplug electrical connector -1-. 
— Detach vacuum hose -3-. 

— Remove bolts -arrows-. 

- Take out air cleaner housing. 


- Remove ignition coils > page 320 . 


- Unplug electrical connector -3- leading to injectors at rear of 
cylinder head (left-side). 


ie Note 


Disregard items -1- and -2-. Ponta 
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- Unplug electrical connector -1- leading to injectors at rear of 
cylinder head (right-side). 


it Note 


Disregard -arrow-. 


— Remove spark plugs with spark plug socket - 3122 B- . 


- Test the compression pressure with the compression tester - 


V.A.G 1763- . 


EE Note 


Using the compression tester » Operating instructions . 


- Have a 2nd mechanic press down the accelerator pedal com- 
pletely and simultaneously operate the starter until the pres- 
sure no longer increases on the tester display. 


Compression New Wear limit | Difference be- 

pressure tween cylin- 
ders 

bar 14.5 ... 21.0 14.0 3.0 (maximum) 


Installation is carried out in the reverse order; note the following: 


- Install spark plugs > Maintenance ; Booklet 404 . 


- Install ignition coils > page 320 . 


- Finally, interrogate event memory and erase if necessary. If 
event memory has been erased, generate readiness code in 
engine control unit in “Guided Fault Finding” mode = Vehicle 
diagnostic tester. 


Tightening torque 


Component 


Nm 


Hose clips (9 mm wide) 
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2 Servicing valve gear 


= "2.1 Valve gear - exploded view”, page 173 


=> “2.2 Checking axial clearance of camshafts”, page 175 


= “2.3 Removing and installing camshafts”, page 176 


= “2.4 Renewing valve stem oil seals (cylinder head installed) 
page 181 


= “2.5 Renewing valve stem oil seals (cylinder head removed)”, 
page 185 


= “2.6 Checking hydraulic valve compensation elements", 
page 188 


= "2.7 Valve dimensions”, page 191 


= “2.8 Checking valve guides”, page 191 


= “2.9 Checking valves”, page 192 
2.1 Valve gear - exploded view 


ie Note 


@ Cylinder heads which have cracks between the valve seats or 
between a valve seat insert and the spark plug thread can be 
re-installed without reducing service life, provided the cracks 
are only slight and do not exceed a maximum of 0.3 mm in 
width, and no more than the first 4 turns of the spark plug 
threads are cracked. 


@ After installing camshafts, wait for approx. 30 minutes before 
starting engine. Hydraulic valve compensation elements have 
to settle (otherwise valves will strike pistons). 


@ After working on the valve gear, turn the engine carefully at 
least 2 rotations by hand to ensure that none of the valves 
make contact when the starter is operated. 


@ The following illustration shows the left-side cylinder head. 
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1 - Exhaust valve 


Q_ Different versions avail- 
able > Electronic parts 
catalogue 

Do not machine, only 
grinding-in is permitted 


Mark installation posi- 
tion for re-installation 


Valve dimensions 
=> page 191 
Checking valve guides 
=> page 191 
2 - Sealing plugs 
Q Apply sealant when in- 
stalling; refer to > Elec- 
tronic parts catalogue 
3 - Cylinder head 
Q > Checking valve guides 
=> page 191 


4 - Hydraulic valve compensa- 
tion element 


Q = Checking > page 188 
Q_ Do not interchange 


Q Lubricate contact sur- 
face 


o o o oO 


5 - Securing clip 

Q_ Check for firm attach- 

ment 

6 - Inlet camshaft 

Q > Checking axial clear- 
ance = page 175 
Removing and installing 
= page 176 
Check radial clearance with Plastigage (roller rocker fingers removed) 
Radial clearance when bearing @ is 24 mm: 0.024 ... 0.066 mm 
Radial clearance when bearing @ is 36 mm: 0.032 ... 0.078 mm 
Runout: max. 0.04 mm 


oooco o 


7 - Retaining frame 

Q With integrated camshaft bearings 

Q Removing and installing = “2.3 Removing and installing camshafts”, page 176 
8-8 Nm + 90° (1/4 turn) further 

Q Renew 


9 - Exhaust camshaft 

Checking axial clearance = page 175 

Removing and installing > page 176 

Check radial clearance with Plastigage (roller rocker fingers removed) 
Radial clearance when bearing @ is 24 mm: 0.024 ... 0.066 mm 
Radial clearance when bearing @ is 36 mm: 0.032 ... 0.078 mm 
Runout: max. 0.04 mm 


ooooocga 


10 - Roller rocker finger 
Q_ Do not interchange 
Q > Check roller bearings for ease of movement 
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Q Lubricate contact surface 
11 - Valve cotters 
12 - Valve spring plate 
13 - Valve spring 
Q Installation position: closely spaced spring coils face towards cylinder head 
14 - Valve stem oil seal 
Q_ Renewing (cylinder head installed) > page 181 
Q > Renewing (cylinder head removed) => page 185 


5 - Inlet valve 
Q > Do not machine, only grindin: is permitted 
Q > Mark installation position for re-installation 
Q Valve dimensions = page 191 
Q > Checking valve guides = page 191 


2.2 Checking axial clearance of camshafts 
Special tools and workshop equipment required 
@ Universal dial gauge bracket - VW 387- 


@ Dial gauge - VAS 6080- 


Test sequence 


— Perform measurement with roller rocker fingers and hydraulic 
compensation elements removed. 


— Secure universal dial gauge bracket - VW 387- with dial gauge 
- VAS 6080- to cylinder head. 


— Determine axial clearance. 
+ Axial clearance: 0.100 ... 0.191 mm 


2. Servicing valve gear 175 


2.3 Removing and installing camshafts 


Special tools and workshop 
equipment required 


@ Impact extractor attach- 
ment -T10133/3- from tool 
set for FSI engines - 
T10133- 


@ Locking pin - T40069- 


@ Camshaft clamp - T40070- 
(2x) 


@ Locating pins - T40116- 


@ Electric drill with plastic 
brush attachment 


@ Safety goggles 


@ Sealant = Electronic parts 
catalogue 


Removing 


T10133 


740116 


G15-10057 


— Remove cylinder head cover: left-side = page 161 , right-side 


=> page 162. 


- Remove timing chain covers (left and right) = page 101. 


- Remove camshaft timing chains from camshafts 


=> page 116. 


- To remove the camshafts (right-side) you must first remove 
the vacuum pump for the brake servo = page 169. 
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- Slacken retaining frame bolts in the sequence -22 ... 1-. 


ite Note 


Mustration shows retaining frame of left-side cylinder head. 


- Carefully remove retaining frame. 
— Mark and remove camshafts. 


ie Note 


To enable the locating pins -T40116- to be attached during in- 
stallation on engines fitted with dowel pins -arrows- for retaining 
frame , drive out dowel pins using a suitable drift. 


Installing 


It Note 


Renew gaskets and seals. 


* Crankshaft -1- locked in position with locking pin - T40069- . 


rN Caution 


Protect lubrication system against contamination. 


® Cover exposed parts of the engine. 
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FN WARNING 


Risk of eye injury. 
@ Wear safety goggles. 


— Remove remaining sealant from cylinder head and retaining 
frame -1- using rotating plastic brush or similar. 


- Clean sealing surfaces; they must be free of oil and grease. 
- Lubricate running surfaces of camshafts. 
- Lay retaining frame aside onto workbench, on a soft surface. 


- Insert camshafts into retaining frame. 


+ Camshafts must be in correct position in axial bearings 
-arrows- in retaining frame. 


+ The ends of the piston rings -1- and -2- must point up or down, 
never to the side. 


- Turn retaining frame upside down with camshafts inserted, 
keeping hold of the camshafts in the retaining frame. 


- Turn the camshafts until the threaded holes -arrows- point up- 
wards. 


- Check that camshafts are still in correct position in axial bear- 
ings in retaining frame. 


- Fit camshaft clamp - T40070- as shown in illustration and 
tighten bolts -arrows- to 20 Nm. 
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— Cut off nozzle of tube at front marking (@ of nozzle approx. 1 
mm). 


- Turn retaining frame back up. 


— Apply a small amount of sealant in groove for gasket -3- in 
area of opening for camshaft control solenoid valve -arrows-. 


Press gasket into retaining frame and wipe off excess sealant 
from gasket and retaining frame. 


I 


Apply the beads of sealant -1-, -2- and -4- onto the clean seal- 
ing surfaces of the retaining frame as illustrated. 


Width of sealant bead: 1.0 mm. 


ite Note 


The beads of sealant must be applied exactly according to these 
instructions, otherwise excess sealant can get into the camshaft 
bearings: 


AIS T0192 


It Note 


Fit and secure the retaining frame without delay, as the sealant 740116 
starts hardening immediately. 740116 
- Fit retaining frame onto cylinder head. 


—- Insert locating pins -T40116- in retaining frame and cylinder 
head. 


‘A10-10819 


2. Servicing valve gear 179 


- Fit retaining frame onto cylinder head without delay. 


- Tighten retaining frame bolts evenly in the sequence 
-1... 22-, initially only hand-tight. 


+ The retaining frame should make contact with the cylinder 
head over the full surface. 


- Tighten retaining frame bolts to final torque in the sequence 
-1....22-. 


EE Note 


¢ Illustration shows retaining frame of left-side cylinder head. 


¢ After installing the retaining frame, wait about 30 minutes for 
the sealant to dry. 


- Clean bore for sealing plug in cylinder head; it must be free of 
oil and grease. 


- Coat outer circumference of sealing plug -arrow- with sealant; 
for sealant refer to = Electronic parts catalogue . 


— Drive in.sealing. plug, until flush. 
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— Use impact extractor attachment -T40116- to pull out locating 
pins -T10133/3- . 


Perform further installation in reverse order, paying attention to 
the following: 


ie Note 


@ After installing camshafts, wait for approx. 30 minutes before 
starting engine. Hydraulic valve compensation elements have 
to settle (otherwise valves will strike pistons). 


@ After working on the valve gear, turn the engine carefully at 
least 2 rotations by hand to ensure that none of the valves 
make contact when the starter is operated. 

—- Install vacuum pump for brake servo = page 169 . 

—- Install camshaft timing chains > page 116 . 


— Install timing chain covers (left and right) = page 101. 
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—- Install cylinder head cover: left-side = page 161 , right-side 
= page 162. 


Tightening torque 
Component Nm 
Retaining frame to cylinder head 8 + 90° 1)2) 


* 1) Renew bolts. 


* 2)90° = one quarter turn. 


2.4 Renewing valve stem oil seals (cylinder head installed) 
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Special tools and workshop 
equipment required 


@ Spark plug socket and ex- 
tension - 3122 B- 


¢@ Valve stem seal puller - 
3364- 


¢@ Valve stem seal fitting tool - 
3365- 


¢@ Removal and installation 
device for valve cotters - 
VAS 5161 A- with guide 
plate -VAS 5161/19B- 


@ Adapters - T40012- 


Procedure 
— Remove camshafts = page 176. 


- Mark allocation of roller rocker fingers and hydraulic compen- 
sation elements for re-installation. 


- Remove roller rocker fingers together with hydraulic compen- 
sation elements and place on a clean surface. 


— Remove spark plugs with spark plug socket - 3122 B- . 


— Apply drift - VAS 5161/3- to valve spring plate and knock valve 
cotters loose using a plastic hammer. VAS 5161/3 
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— Fit guide plate -VAS 5161/19B- from removal and installation 
device for valve cotters - VAS 5161 A- on cylinder head. 


- Secure guide plate using the knurled screws - VAS 5161/12- . 


- Screw adapter - T40012- with seal hand-tight into the corre- 
sponding spark plug thread and apply a steady pressure. 


+ Minimum pressure: 6 bar 


- Screw snap-in device - VAS 5161/6- with engaging fork - 
VAS 5161/5- into guide plate. 


- Insert assembly cartridge - VAS 5161/8- into guide plate. 


- Attach pressure fork - VAS 5161/2- to snap-in device and push 
assembly cartridge down. 


- Atthe same time, turn knurled screw of assembly cartridge 
clockwise until tips engage in valve cotters. 


- Move knurled screw back and forth slightly; the valve cotters 
are thus forced apart and taken up by the assembly cartridge. 


— Release pressure fork. 

—- Remove assembly cartridge. 

- Detach guide plate and turn to one side. 

+ The compressed air hose remains connected. 
— Remove valve spring with valve spring plate. 


— Remove valve stem oil seals using the valve stem seal puller 
- 3364-. 


If the puller -3364- cannot be used on some of the valve stem oil 
seals due to the confined space, proceed as follows: 


- Knock out pin -arrow- of puller -3364- using a drift and remove 
the extractor attachment. 


“vas 
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- Attach lower part of puller -3364- to valve stem oil seal. 


- Secure puller -3364- with punch or roll-pin drift -1-, as shown 
in illustration. 


- Apply an assembly lever to puller -3364- and pull out valve 
stem oil seal -arrow-. 


it Note 


A plastic sleeve -A- is included with the new valve stem oil seals. 

- Fit plastic sleeve -A- onto the valve stem to prevent damage 
to the new valve stem oil seal -B-. 

- Lightly lubricate sealing lip of valve stem oil seal. 

- Slip valve stem oil seal over plastic sleeve. 


- Carefully press the valve stem oil seal onto valve guide using 
fitting tool -3365- . 


- Remove plastic sleeve. 


If valve cotters have been removed from assembly cartridge, they 
need to be put into insertion device - VAS 5161/18- first. 


+ Larger diameter of valve cotters faces upwards. 


— Install valve spring and valve spring plate. 


+ The closely spaced spring coils -arrow- face the cylinder head. 


Bo 
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- Screw guide plate back onto cylinder head. 
— Insert assembly cartridge into guide plate. 


— Push pressure fork down and pull knurled screw upwards 
while turning to left and right — this will insert the valve cotters. 


— Release pressure fork with knurled screw still in pulled posi- 
tion. 


—- Ensure that all roller rocker fingers contact the ends of the 
valve stems correctly and are clipped onto their respective hy- 
draulic compensation elements. 


— Install camshafts > page 176 . 
—- Install spark plugs + Maintenance ; Booklet 404 . 


itm Note 


@ After installing camshafts, wait for approx. 30 minutes before 
starting engine. Hydraulic valve compensation elements have 
to settle (otherwise valves will strike pistons). 


@ After working on the valve gear, turn the engine carefully.at: 
least 2 rotations to ensure that none of the valves make con- 
tact when the starter is operated. 
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2.5 Renewing valve stem oil seals (cylinder head removed) 
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Special tools and workshop 
equipment required 


¢@ Valve stem seal puller - 
3364- 


¢@ Valve stem seal fitting tool - 
3365- 


@ Removal and installation 
device for valve cotters - 
VAS 5161 A- with guide 
plate -VAS 5161/19B- 


¢@ Engine and gearbox sup- 
port - VAS 6095- 
VAS 5161 VAS 6095 


@ Cylinder head tensioning - fat, = 
device - VAS 6419- fc Sal 
an 
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Procedure 
— Remove camshafts.>.page. 176. 


- Attach tensioning device; VAS.6419; to,engine.and. gearbox. 
support - VAS 6095- . 


- Secure cylinder head in tensioning device -VAS 6419- as il- 
lustrated. 


VAS 6419/2 VAS 6419/1 


- Connect compressed air line to tensioning device -VAS 6419- . 


- Using lever -arrow-, slide air pad under cylinder where valve 
stem oil seal is to be removed. 


ATs 10528 


- Apply just enough compressed air to bring air pad into contact 
with valve heads. 
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— Apply drift - VAS 5161/3- to valve spring plate and knock valve 
cotters loose using a plastic hammer. 


— Fit guide plate -VAS 5161/19B- from removal and installation 
device for valve cotters - VAS 5161 A- on cylinder head. 


— Secure guide plate using the knurled screws - VAS 5161/12- . 


— Screw snap-in device - VAS 5161/6- with engaging fork - 
VAS 5161/5- into guide plate. 


- Insert assembly cartridge - VAS 5161/8- into guide plate. 


— Attach pressure fork - VAS 5161/2- to snap-in device and push 
assembly cartridge down. 


- Atthe same time, turn knurled screw of assembly cartridge 
clockwise until tips engage in valve cotters. 


- Move knurled screw back and forth slightly; the valve cotters 
are thus forced apart and taken up by the assembly cartridge. 


—- Release pressure fork. 

— Remove assembly,cartridge. 

- Detach guide plate and turn to one side. 

- Remove valve spring with valve spring plate. 


— Remove valve stem oil seals using the valve stem seal puller 
- 3364-. 


VAS 5161/12 =) 
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VAS 5161/8 NAS 5161/6 
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fi Note 


A plastic sleeve -A- is included with the new valve stem oil seals. 

- Fit plastic sleeve -A- onto the valve stem to prevent damage 
to the new valve stem oil seal -B-. 

- Lightly lubricate sealing lip of valve stem oil seal. 

- Slip valve stem oil seal over plastic sleeve. 


- Carefully press the valve stem oil seal onto valve guide using 
fitting tool -3365- . 


- Remove plastic sleeve. 

If valve cotters have been removed from assembly cartridge, they 
need to be put into insertion device - VAS 5161/18- first. 

+ Larger diameter of valve cotters faces upwards. 


- Install valve spring and valve spring plate. 


+ The closely spaced spring coils -arrow- face the cylinder head. 


- Screw guide plate back onto cylinder head. 
—- Insert assembly cartridge into guide plate. 


- Push pressure fork down and pull knurled screw upwards 
while turning to left and right - this will insert the valve cotters. 


- Release pressure fork with knurled screw still in pulled posi- 
tion. 


- Ensure that all roller rocker fingers contact the ends of the 
valve stems correctly and are clipped onto their respective hy- 
draulic compensation elements. 


— Install camshafts > page 176 . 


2.6 Checking hydraulic valve compensation 
elements 


Special tools and workshop equipment required 


@ Feeler gauge 
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ite Note 


@ The hydraulic compensation elements cannot be serviced. 
@ Irregular valve noises when starting engine are normal. 


Test sequence 


- Start engine and let it run until the radiator fan has switched 
on once. 


—- Increase engine speed to approx. 2500 rpm for 2 minutes 
(perform road test if necessary). 


ie Note 


/f the irregular valve noises stop but recur repeatedly during short 
trips, renew the oil retention valve. The oil retention valve 1s lo- 
cated in the oil filter housing = Item 7 (page 210) . 


If the hydraulic compensation elements are still noisy, locate the 

defective element as follows: 

— Remove cylinder head cover: left-side > page 161 , right-side 
= page 162. 


- If fitted, remove bolts -arrows- securing exhaust pipe for aux- 
iliary/additional heater to noise insulation. 


-— Open quick-release fasteners -1- and remove noise insulation 
(front). Leave rear noise insulation in position. 
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- Unbolt cross piece at lock carrier -arrows-. 


- Unscrew bolts -arrows- and remove cross piece from stop for 
torque reaction support. 


- Unscrew bolts -arrows- and remove torque reaction support 
together with stop for torque reaction support. 


- Turn crankshaft until cam above compensation element to be 
checked is positioned at top (turn crankshaft clockwise via 
central bolt on poly V-belt pulley). 
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- Determine clearance between cam and roller rocker finger. 
—- Press roller rocker finger down using a screwdriver -arrow-. 


If itis possible to insert a feeler gauge of 0.20 mm between cam- 
shaft and roller rocker finger: 


— Renew hydraulic valve compensation element 
= “2.3 Removing and installing camshafts", page 176 . 


ite Note 


@ After installing camshafts, wait for approx. 30 minutes before 
starting engine. Hydraulic valve compensation elements have 
to settle (otherwise valves will strike pistons): 


@ After working on the valve\gear, turn thé engine carefully at 
least 2 rotations to ensure that none of the valves make con- 
tact when the starter is operated. 


Tightening torques 

Component Nm 
Torque reaction support to top section of sump 40 
Cross piece to lock carrier 42 
Stop for torque reaction support to cross piece 65 
2.7 Valve dimensions 


ie Note 


Inlet and exhaust valves must not be machined. Only grinding-in 
is permitted. 


Dimension Inlet valve Exhaust valve 

Ga mm 33.85 + 0.10 28.0+0.1 

@b mm 5.98 + 0.01 5.96 + 0.01 

c mm 104.0 + 0.2 101.9 +0.2 
ra 45 45 


a 
rN WARNING 


@ Care must be taken when disposing of old sodium-cooled 
exhaust valves. 


¢ The valves must be sawn in two with a metal saw between 
the centre of the stem and valve head. When doing so, the 
valves must not come into contact with water. After pre- 
paring the valves, throw a maximum of ten into a bucket 
of water. Then step away immediately, since a chemical 
reaction will occur in which the sodium filling burns. 


@ After performing these steps the valves can be disposed 
of in the normal way. 


2.8 Checking valve guides 


Special tools and workshop equipment required 


15.0326 
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@ Universal dial gauge bracket - VW 387- 
VW 387 


Woo-00s7 


@ Dial gauge - VAS 6079- 
VAS 6079 


W00-1261 


Test sequence 

— Insert valve into valve guide. Only insert inlet valve into inlet 
valve guide and exhaust valve into exhaust valve guide, as the 
stem diameters are different. 

+ End of valve stem must be flush with valve guide. 

- Determine amount of sideways playsitie: . yy AUL 


+ Wear limit (sideways play): 0.8 mm. 


it Note ‘ 
TESTES 


¢ /f the valve has to be renewed as part of a repair, use anew 
valve for the measurement. 


¢@ = /fthe wear limit is exceeded, repeat the measurement with 
new valves. Renew cylinder head if wear limit is still exceeded. 


2.9 Checking valves 
- Visually inspect for scoring on valve stem and on seating sur- 
face. 


If scoring is clearly visible: 
— Renew the relevant valve. 
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bricati 


1 Removing and installing parts of lu- 
brication system 


= “1.1 Sump (bottom section), sump (top section), oil pump, en- 
gine oil cooler - exploded view’, page 193 


= “1.2 Removing and installing engine oil cooler’, page 196 


= “1.3 Removing and installing oil level and oil temperature send- 
er G266 ", page 198 


> “1.4 Removing and installing sump (bottom section)” 
page 199 


= “1.5 Removing and installing oil pump”, page 203 


= “1.6 Removing and installing sump (top section)", page 203 


= "1.7 Oil filter housing - exploded view”, page 209 
=> “1.8 Removing and installing oil filter housing”, page 211 


=> “1.9 Oil retention valves, oil separator - exploded view”, 
page 212 


= “1.10 Removing and installing crankcase breather hoses”, page 
213 


= “1.11 Removing and installing oil pressure switch F1 ” 
page 214 


=> “1.12 Checking oil pressure”, page 215 


= “1.13 Engine oil’, page 217 


= “1.14 Checking oil level”, page 217 


1.1 Sump (bottom section), sump (top section), oil pump, engine oil cooler - 


exploded view 
ite Note 


q 

@ /flarge quantities of metal shavings or particles are found in the engine oil when repairing the engine, the 
oil passages must be cleaned carefully, and the engine oil cooler must be renewed in order to prevent further 
damage occurring later. 


@ The oil level must not be above the max. mark — otherwise the catalytic converter can be damaged. 
@ Refer to = Maintenance tables for viscosity grades, oil specifications and engine oil capacity. 
@ Oil spray jet for piston cooling = page 195. 


1. Removing and installing parts of lubrication system 193 


1-9Nm 


Q Bolt or nut (depending 
on version) 


Q Apply locking fluid when 
installing; refer to > 
Electronic parts cata- 
logue 


2- Oillevel and oil temperature 
sender - G266- 


Q> Removing and installing 
=> page 198 


3 - Oil drain plug, 30 Nm 
Q With seal 
Q_ Renew seal 
4-9Nm 
5 - Baffle plate (bottom) 
6-16 Nm 


Q Tighten in stages and in 
diagonal sequence 


7 - Sump (top section) 


Q Removing and installing 
8 - O-ring cea 
Q Renew 
9-9Nm 
Q Apply locking fluid when 
installing; refer to > 
Electronic parts cata- . 
logue = a] 
10 - Baffle plate (top) a 28 27 26 25 
11 - Seal 
Q Renew 
12 - Gasket 
Q Renew 
13-9Nm 
14 - Engine oil cooler 
Q See note = page 193 
Q > Removing and installing = page 196 
Q With oil cooler bypass valve 
15-9Nm 
16 - Oil pump drive shaft 


17 - Compression spring 
18 - Bearing bracket 
19-9Nm 
20 - Chain sprocket for oil pump 
Q Can only be fitted in one position on drive shaft 
21 - 30 Nm + 90° (1/4 turn) further 
Q Renew 
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Q_ To loosen, use pin wrench - 3212- to counterhold chain sprocket 
22 - O-ring 
Q Renew 
23 - O-rings 
Q Renew 
24 -20Nm 
25 - Oil pump 
Q_ Do not dismantle 
Q With pressure relief valve for cold.condition.(1 4.bar):and.pressure. control.valve.(4:3,bar) 
Q > Removing and installing 


26 - Bolt 
Sump (bottom section), aluminium version: 
Q 9Nm 
Q Tighten in stages and in diagonal sequence 
Sump (bottom section), sheet-metal version: 
Q Renew 
Q 5.Nm + 90° (1/4 turn) further 
Q_ Tighten in stages and in diagonal sequence 
27 - Sump (bottom section) 
Q_ Different versions available > Electronic parts catalogue 
Q Removing and installing = page 199 
28 - Seal 
Q Renew 


Oil spray jet for piston cooling 


1- Apply locking fluid when installing bolt (tightening torque 
9 Nm); refer to > Electronic parts catalogue 


2- Oil spray jet with spray nozzle valve 
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1.2 Removing and installing engine oil cooler 


Special tools and workshop 
equipment required 


VAG 1782 


@ Used oil collection and ex- 
traction unit - V.A.G 1782- 


@ Drip tray for workshop hoist 
- VAS 6208- 


@ Hose clamps, up to 25 mm 
- 3094- 


Removing 


rN WARNING 


Hot steam or hot coolant can escape when coolant expansion 
tank is opened; cover filler cap with cloth and open carefully. 


- Open filler cap on coolant expansion tank. 
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G17-10011 


— If fitted, remove bolts -arrows- securing exhaust pipe for aux- 
iliary/additional heater to noise insulation. 


- Release quick-release fasteners -1- and -2- and take off noise 
insulation. 


Ai0-1870 


41. Removing and installing parts of lubrication system 197 


- Place drip tray for workshop hoist - VAS 6208- under engine. 


- Clamp off coolant hoses -1- and -2- using hose clamps - 
3094- . 


- Disconnect coolant hoses at engine oil cooler and drain off 
coolant. 


— Place used oil collection and extraction unit - V.A.G 1782- un- 
der engine. 


- Unscrew bolts -arrows- and detach engine oil cooler. 
Installing 


‘A17-10053 


Installation is carried out in the reverse order; note the following: 


i Note 


M 

@ Renew seals and gaskets. 

@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) » Electronic parts catalogue . 

- Fill up with engine oil and check oil level > page 217 . 

- Fill cooling system = page 224 . 


Tightening torques 

Component Nm 
Engine oil cooler to sump (top section) 9 

Oil drain plug 30 

1.3 Removing and installing oil level and oil 


temperature sender - G266- 
Special tools and workshop equipment required 
@ Used oil collection and extraction unit - V.A.G 1782- 


V.A.G 1782 


Wo0-10211 
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Removing 


- Release quick-release fasteners -1- and remove bolts (if fitted) 
to remove front noise insulation. 


— Place used oil collection and extraction unit - V.A.G 1782- un- 
derneath engine and drain off engine oil. 


— Unplug electrical connector -3-. 


— Remove nuts -1- and detach oil level and oil temperature 
sender - G266- -item 4-. 


Installing 
+ Tightening torque = page 193 
Installation is carried out in the reverse order; note the following: 


ie Note 


Renew seal -2-. 


— Fill with engine oil and check oil level > Maintenance ; Booklet 
404. 


1.4 Removing and installing sump (bottom 
section) 


Special tools and workshop equipment required 
@ Used oil collection and extraction unit - V.A.G 1782- 


@ Electric drill with plastic brush attachment 
@ Safety goggles 


‘A10-1870 


VAG.1782 


‘Wo0-10211 
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@ Sealant = Electronic parts catalogue 
Removing 


- If fitted, remove bolts -arrows- securing exhaust pipe for aux- 
iliary/additional heater to noise insulation. 


- Release quick-release fasteners -1- and -2- and take off noise 
insulation. 


— Place used oil collection and extraction unit - V.A.G 1782- un- 
der engine. 


- Drain off engine oil. 


- Unscrew bolts -arrows- and detach engine oil cooler with cool- 
ant hoses -1- and -2- attached. 


- Remove retainer for ATF pipes -1- and -2-. 
— Unscrew bolts -3- and -5- at coolant pipe (front). 


— Unplug electrical connector -4- at oil level and oil temperature 
sender - G266- -arrow- and move wiring clear. 


- Remove bolts for sump (bottom section) -6-. 


- Release sump (bottom section) from bonded joint, taking care 
not to bend sump (sheet-metal version). 
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‘A10-1870 


~A17-10053 | 


‘AiT-10084 


Installing 


ite Note 


@ Renew seals and gaskets. 


@ On the sheet-metal version, the sump (bottom section) must 
be renewed if its coating is damaged or if it is bent. 


rN WARNING 


AI7-0159) 


Wear safety goggles. 


Remove sealant residue from bottom and top sections of sump 
with rotating plastic brush or similar. 


Clean sealing surfaces; they must be free of oil and grease. 


ite Note 


On the sheet-metal version, take care not to damage the coating 
on the sump (bottom section). 


Cut off tube nozzle at front marking (diameter of nozzle ap- 
prox. 1 mm). 


‘AN7-0081 
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- Apply bead of sealant -arrow- onto clean sealing surface of 
sump (bottom section) as illustrated. 


+ The bead of sealant should be approx. 1.5 mm wide. 


it Note 


¢ The bead of sealant must not be thicker than specified, other- 
wise excess sealant can enter the sump (bottom section) and 
obstruct the strainer in the oil intake pipe. 


o°\ The sump (bottom section) must be installed within 5 minutes 
‘after applying sealant. 


AN7-0272, 


- Fit sump (bottom section) and tighten all bolts initially to 5 Nm 
in diagonal sequence. 


- Tighten bolts on sump (bottom section) in diagonal sequence. 
- Install engine oil cooler > page 196. 

- Fill up with engine oil and check oil level > page 217 . 
Tightening torques 


Component Nm 
Engine oil cooler to sump (top section) 9 
Sump (bottom section), aluminium version to g1) 


sump (top section) 


Sump (bottom section), sheet-metal version to | 5 + 90° 1)2)3) 
sump (top section) 


Oil drain plug 30 


+ 1) Tighten in diagonal sequence. 
* 2) Renew bolts. 


* 3) 90° = one quarter turn. 
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1.5 Removing and installing oil pump 
Removing 

— Remove sump (bottom section) > page 199 . 

— Remove bolts -arrows-. 


- Detach oil pump from drive shaft by pulling it to front, move 
drive shaft slightly to rear if necessary. 


Installing 
Installation is carried out in the reverse order; note the following: 


Im Note 


Renew O-rings. 


— Fit oil pump onto drive shaft and tighten bolts. 
- Install sump (bottom section) > page 199 . 
— Fill up with engine oil and check oil level > page 217 . 


Tightening torque 

Component Nm 

Oil pump to sump (top section) 20 

1.6 Removing and installing sump (top sec- 
tion) 


Special tools and workshop equipment required 
@ Used oil collection and extraction unit - V.A.G 1782- 


V.A.G 1782 


Wo0-10211 


@ Safety goggles 

@ Electric drill with plastic brush attachment 
@ Sealant = Electronic parts catalogue 
Removing 

- Secure engine to engine stand = page 74 . 


— Remove damper unit > page 94 and flywheel > page 95 on 
vehicles with multitronic gearbox. 


— Remove drive plate on vehicles with automatic gearbox 09L 
= page 97. 


— Place used oil collection and extraction unit - V.A.G 1782- un- 
der engine. 


- Drain off engine oil. 
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— Remove sump (bottom section) = page 199 . 
- Remove oil pump = page 203. 
— Unscrew bolts -arrows- and remove baffle plate (bottom). 


- Unscrew bolts -1 ... 4- from timing chain cover (bottom). 


- Remove bolts -1 ... 6- for sump (top section). 


- Press sump (top section) off spring pins on cylinder block. 
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‘ANT-10533 


Installing 


ite Note 


Renew gaskets, seals and O-rings. 


- Remove old sealant from grooves on sump (top section) and 
on timing chain cover (bottom) -arrows- using a small screw- 
driver. 


rN Caution 


Ce War 


ial 


{ 


Protect lubrication system and bearings against contamina- 
tion. 


@ Cover exposed parts of the engine. 


fs 


7 


pa “Wahine 


Risk of eye injury. 


@ Wear safety goggles. 


— Remove sealant residue on sump (top section) -1- using ro- 
tating plastic brush or similar. 


- Mask oil return channel with adhesive tape -1-. 


- Cover cylinder block with a cloth -2- to protect against metal 
shavings. 


—- Also mask open threaded holes with adhesive tape to protect 
against metal shavings. 


‘AIT-10834 
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- Secure a strip of sheet metal (2.5 mm thick and approx. 65 x 
100 mm) -item 1- next to dowel sleeve using universal mole 
grips (300 mm) - VAS 5433- . 


it Note 


The metal strip serves as a stop when sawing; at the same time 
it protects the sealing surface of the retaining frame. 


rN WARNING 


Wear safety goggles. 


FF 


ey 


VAS 6108 


— 
AVAS 5433 


ATT-10535 


- Saw off dowel sleeve so it is flush with metal strip using pneu- 
matic jig-saw - VAS 5108- . 


— Repeat procedure for second dowel sleeve. 

— Deburr both dowel sleeves. 

- Chamfer both holes for dowel sleeves (1.5 mm) on sump (top 
section) using countersink. 


- Clean sealing surfaces on sump (top section) and timing chain 
cover (bottom); they must be free of oil and grease. 


it Note 


Note the use-by date of the sealant. 


- Cut off nozzle of tube at front marking (@ of nozzle approx. 2 
mm). 
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- Apply bead of sealant -arrow- onto clean sealing surface of 
sump (top section) as illustrated. 


* The grooves on the sealing surfaces must be completely filled 
with sealant. 


* The bead of sealant must project 1.5 ... 2.0 mm above the 
sealing surface. 


- Apply sealant bead -arrow- onto clean sealing surface of tim- 
ing chain cover (bottom), as illustrated. 


* The groove on the sealing surface must be completely filled 
with sealant. 


+ The bead of sealant must project 1.5 ... 2.0 mm above the 
sealing surface. 


+ Apply sealant bead all the way into corners. 


rN Caution 


Make sure lubrication system is not clogged by excess sealant. 
¢@ The bead of sealant must not be thicker than specified. 


itm Note 


The sump (top section) must be installet 
applying the sealant. _ 


—- Fit seal -1- and O-ring -2- in retaining frame. 
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- Fit sump (top section), paying attention to dowel sleeves, and 
tighten bolts -1 ... 6- in diagonal sequence initially to 5 Nm. 


- Pre-tighten bolts -1 ... 4- to 5 Nm in diagonal sequence. 


a 


— Tighten sump (top section) 5Itéfti 26°(bade 195) "PV" > « 


208 Rep. of-17-Lubrication 


- Tighten bolts -1 ... 4- in diagonal sequence to final setting; 
tightening torque and sequence = page 111. 


Remaining installation steps are carried out in reverse sequence; 
note the following: 


— Install oil pump = page 203 . 
- Install sump (bottom section) > page 199 . 
— Install timing chain cover (bottom) = page 106 . 


- Install flywheel = page 95 and damper unit > page 94 on ve- 
hicles with multitronic gearbox. 


‘AIT-10533, 


- Install drive plate on vehicles with automatic gearbox O9L 
=> page 97. 
— Fill up with engine oil and check oil level > page 217 . 
protighteningtorquesio: priv 
pernitied unless authorised by AUD 


-[Component: 


commercial purposes, 
Lup 
s of information in t 


not ai 


ent. Copyright by AUDI AX}, 


Sump (top section) to cylinder block 16 1) 
Baffle plate (top) to sump (top section) 92) 
Baffle plate (bottom) to sump (top section) 9 


+ 1) Tighten in diagonal sequence. 


* 2) Apply locking fluid when installing; refer to = Electronic 
parts catalogue for locking fluid. 


1.7 Oil filter housing - exploded view 
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1-13Nm 


2 - Oil pressure switch - F1- 
Q Tighten to 20 Nm 
Q Black insulation 
Q > Removing and installing 
= page 214 
Q > Checking = page 215 


3 - Multi-point socket flange 
nut, 13 Nm. 


4-13Nm 
5 - Sleeve 
6 - Rubber grommet 


7 - Oil filter housing 


Q With filter bypass valve, 
3.0 bar 


Q_ With oil retention valve 


Q The oil retention valve 
cannot be renewed 


8 - O-ring 

Q Renew 

Q Installing + page 211 
9 - Sealing cap, 25 Nm 
10 - Seal 

Q Renew 


Q> Removing and installing 
= page 210 


11 - Oil filter element 


Q > Removing and installing 
=> Maintenance ; Book- 
let 404 


12 - Stud, 16 Nm 


13 - Gasket 
Q Renew 


14 - Seal with earth wire 
Q Renew 


Renewing seal on sealing cap 
- Take hold of tab -arrow A- and pull seal -2- out of sealing cap 


- Fit new seal with semi-circular profile in groove -arrow B- in 
sealing cap. 


+ The tab -arrow A- must face upwards. 
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A17-10281 


AI7-10288 


Installing O ring on oil filter housing 


—- Install O-ring -2- in groove -arrow- on oil filter housing -1-. 2 ee 


AIF-10209 


1.8 Removing and installing oil filter housing 
Special tools and workshop equipment required 
@ Used oil collection and extraction unit - V.A.G 1782- 


V.A.G 1782 


Wo0-10211 


Removing 


— Pull off engine cover panel (rear) -arrows-. 


AIO-151S 


Swe 


— Remove crankcase breather hose from cylinder head cover 
(left-side) and move clear. 


— Unplug electrical connectors -1 ... 3-. 

— Unscrew nut -arrow-. 

— Unscrew centre hex stud located beneath the bracket. 
— Remove bracket for electrical connectors -1- and -2-. 
— Remove bracket for electrical connector -3-. 


‘A13-10100 
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fi Note 


/n the following illustrations the steps to perform are shown from 
the rear and with the engine removed. 

- Unscrew sealing cap -arrow- for oil filter housing. 

— Remove oil filter element. 


- Extract engine oil from oil filter housing using used oil collec- 
tion and extraction unit - V.A.G 1782- . 


it Note 


Place a cloth below the oil filter housing to catch escaping oil. 


— Unplug electrical connector at oil pressure switch - F1- 
-arrow-. 


- Unscrew oil pressure switch. 


— Remove bolts -arrows-. 


— Also unscrew multi-point socket flange nut 


= Item 3 (page 210). 
- Remove oil filter housing. 
Installing 


Installation is carried out in the reverse order; note the following: 


it Note 


Renew gaskets, seals and O-rings. 


‘A17-10054 


- Fill up with engine oil and check oil level > page 217 . 


Tightening torques 

Component ; Nm 

Oil filter housing to engine 13 

Oil pressure switch to oil filter housing 20 

Sealing cap on oil filter housing 25 

Bracket for electrical connectors to cylinder 9 

head 

19 Oil retention valves, oil separator - exploded view 
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1 - O-ring 
Q Renew 


2 - Oil retention valve, 20 Nm 

Q_ For oil supply to cylinder 

head (right-side) 
3-9Nm 


4 - Oil separator 
Q Bolted into cover 


= Item 6 (page 213) 


from below 
5 - Gasket 


Q With connection for 
crankcase breather 


Q To remove, first remove 
intake manifold (top 
section) and intake 
manifold (left and right 
bottom sections) 
= page 267 and 
= page 272 


7 - O-ring 
Q Renew 
8 - Gasket 
Q Renew 
9-6Nm 
10 - Crankcase breather hoses a 
Q > Removing and installing *4) \ \ icant ~ 
= page 213 = f WS) la \ eo ; } | A17-10043} 
o~ SS Ss 3 
11-9Nm 


12 - Oil retention valve, 20 Nm 
Q For oil supply to cylinder head (left-side) 


13 - O-ring 
Q Renew 


1.10 Removing and installing crankcase 
breather hoses 


Removing 


ie Note 


All cable ties which are released or cut open when removing must 
be fitted in the same position when installing. 


- Remove intake manifold (top section) > page 267 . 
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- Disconnect crankcase breather hoses -arrows- from cylinder 
head covers. 


it Note 


On USA models, it is not possible to detach crankcase breather 
hoses from cylinder head covers without damaging hoses. Renew 
crankcase breather hoses after removal. 


— Move crankcase breather hoses clear. 


— Remove bolt -1- and take out hose connection with crankcase 
breather hoses. 


Installing 


Installation is carried out in the reverse order; note the following: 


it Note: 


@ Renew gaskets, seals and O-rings. 


¢ Fit all cable ties in the original positions when installing. 


- Install intake manifold (top section) = page 267 . 


Tightening torque 

Component Nm 

Hose connection for crankcase breather hoses 6 

to cover 

1.11 Removing and installing oil pressure 
switch - F1- 

Removing 


— Pull off engine cover panel (rear) -arrows-. 
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ite Note 


Place a cloth below the oil filter housing to catch escaping oil. 


— Unplug electrical connector at oil pressure switch - F1- 
-arrow-. 


- Unscrew oil pressure switch. 
Installing 


Installation is carried out in the reverse order; note the following: 


ite Note 


Renew seal. 


— Fill up with engine oil and check oil level = page 217 . 


Tightening torque 
Component Nm 
Oil pressure switch to oil filter housing 20 


1.12 Checking oil pressure 
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Special tools and workshop 

equipment required 

Oil pressure tester - V.A.G VAG 1827 B 
1 


@ Voltage tester - V.A.G 
1527B- 


¢@ Auxiliary measuring set - 
V.A.G 1594C- 


Test conditions 

* Oil level OK 

+ Engine oil temperature approx. 80 °C 
Preparation for test 


- Remove oil pressure switch > page 214 . 
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- Connect oil pressure tester - V.A.G 1342- to threaded hole for 
oil pressure switch. 


- Screw oil pressure switch -2- into oil pressure tester - V.A.G 
1 


Checking oil pressure switch 
- Connect brown wire -1- of oil pressure tester to earth (-). 


- Connect voltage tester - V.A.G 1527B- with test leads from 
auxiliary measuring set - V.A.G 1594C- to oil pressure switch 
and battery positive (+). 


+ LED should not light up. L AN7-0025 
If LED lights up now: 


— Renew oil pressure switch. 


- Start engine. 


ie Note 


Observe tester and LED while starting, as switching point of oil 
pressure switch may already be exceeded when starting. 

+ LED should light up at 1.2 ... 1.6 bar. 

If LED does not light up: 

— Renew oil pressure switch. 

Checking oil pressure 

- Start engine. 

+ Minimum oil pressure at idling speed: 1.2 bar. 

+ Minimum oil pressure at 2000 rpm: 3.4 bar. 

Assembling 


— Install oil pressure switch > page 214 . 


1.13 Engine oil 


Refer to => Maintenance tables for viscosity grades, oil specifi- 
cations and engine oil capacity. 


1.14 Checking oil level 
Test conditions 

+ Engine oil temperature at least 60 °C. 
+ Vehicle must be level (horizontal) 


+ Wait a few. minutes. after, switching off the.engine.to.allow. the. 
oil to flow back-into'the sump: 


Test sequence 


— Pull out the dipstick, wipe off with a clean cloth and insert it 
again as far as it will go. 


— Pull out the dipstick again and read off the oil level. 
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Markings on oil dipstick: 
a - Oil must be topped up. 
b - Oil may be topped up. 


c- Do not top up oil. 


it Note 


¢ The oil level must not be above the “max” marking -c- and not 
below the “min” marking -a-. 


@ = /fthe oil level is above the “max.” mark on the dipstick there is 
a risk of damage to the catalytic converter. 


218 Rep. of-17-Lubrication 


[ai7oc20 


1 Removing and installing parts of cool- 
ing system 


= “1.1 Connection diagram - coolant hoses, vehicles with auxiliary 
heater and multitronic gearbox", page 219 


=> “1.2 Checking cooling system for leaks”, page 220 


= “1.3 Draining and filling cooling system”, page 222 


= “1.4 Thermostat, coolant pump and connection - exploded 
vi page 228 


= “1.5 Removing and installing coolant pump”, page 229 


= “1.6 Removing and installing thermostat”, page 231 
=> “1.7 Checking thermostat”, page 232 
= “1.8 Coolant pipes - exploded view”, page 232 


= “1.9 Removing and installing coolant temperature sender G62 
”, page 233 


= “1.10 Removing and installing coolant pipe (front)", page 234 


= “1.11 Removing and installing coolant pipes (left-side)", 
page 237 


= “1.12 Removing and installing coolant pipe.(top)’, page240. 


> “1.13 Radiator and radiator fans - exploded view;-page 244. 


= “1.14 Removing and installing radiator’, page 244 


= “1.15 Removing and installing radiator cowl”, page 248 


= “1.16 Removing and installing radiator fans”, page 249 


1.1 Connection diagram - coolant hoses, vehicles with auxiliary heater and 
multitronic gearbox 
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1 - Bleeder screw 


2 - Heat exchanger for heater 


Q If renewed, refill system 
with fresh coolant 


3 - Bleeder screw 


4 - Engine oil cooler 
Q If renewed, refill system 


with fresh coolant 
Q Removing and installing 
=> page 196 


5 - Coolant expansion tank 
Q With filler cap 


Q > Checking pressure re- 
lief valve in filler cap 
= page 222 


6 - Cooler 


=> page 196 


Q > Removing:andiinstalling i] 


Q If renewed, refill system 


with fresh coolant 


7 - Non-return valves 


8 - Coolant pump 


= page 229 
9 - Thermostat 


Q Removing and installing | 
4 


Q> Removing and installing 


= page 231 
Q > Checking + page 232 


10 - Alternator 


11 - ATF cooler 
Q For vehicles with multitronic gearbox 
12 - Thermostat 
Q For ATF cooler 


13 - Heater coolant shut-off valve - N279- 


15 14 1312 1110 


14 - Auxiliary heater 
15 - Reducing adapter 


1.2 Checking cooling system for leaks 


Special tools and workshop equipment required 
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A19-10175 


@ Cooling system tester - V.A.G 1274 B- 
V.A.G 1274 B 


Wwoo-10857 


¢ Adapter for cooling system tester - V.A.G 1274/8- 


WO00-0703 


Adapter for cooling system tester - V.A.G 1274/9- 


V.A.G 1274/9 


Test condition 


+ Engine must be warm. 


Test sequence 


rN WARNING 


Hot steam or hot coolant can escape when coolant expansion 
tank is opened, cover filler cap with cloth and open carefully. 


— Open filler cap on coolant expansion tank. 
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- Attach cooling system tester - V.A.G 1274- with adapter - 
V.A.G 1274/8- to coolant expansion tank. 


- Use hand pump on cooling system tester to create a pressure 
of approx. 1.0 bar. 


If the pressure drops: 
- Trace leak and repair. 


Checking pressure relief valve in filler cap 


- Attach cooling system tester - V.A.G 1274- with adapter - 
V.A.G 1274/9- to filler cap. 


- Use hand pump on cooling system tester to create pressure. 


+ The pressure relief valve should open at a pressure of 
4... 1.6 bar. 


If the pressure relief valve does not open as described: 
- Renew filler cap. 


1.3 Draining and filling cooling system 


V.A.G 1274 


A19-0079 
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Special tools and workshop 
equipment required 


VAG 1274/8 VAG 1274/10 


@ Adapter for cooling system 
tester - V.A.G 1274/8- 


@ Pipe for cooling system 
tester - V.A.G 1274/10- 


@ Cooling system charge unit 
- VAS 6096- 


@ Drip tray for workshop hoist 
- VAS 6208- 


@ Hose clip pliers - VAS 

O62: VAS 6208 
@ Refractometer - T10007 A- 
@ Safety goggles 


@ Protective gloves 


T10007 A 


G19.10029 


Draining 


rN WARNING 


Hot steam or hot coolant can escape when coolant expansion 
tank is opened; cover filler cap with cloth and-open carefully. 


— Open filler cap on coolant expansion tank. 


- If fitted, remove bolts -arrows- securing exhaust pipe for aux- 
iliary/additional heater to noise insulation. 
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- Open quick-release fasteners -1- and remove noise insulation 
(front). 


- Place drip tray for workshop hoist - VAS 6208- under engine. 
— Detach coolant hose -arrow- at bottom left of radiator. 


— Disconnect coolant hose -arrow- at thermostat before ATF 
cooler and drain off coolant. 


- Disconnect coolant hose -arrow- at engine oil cooler and drain 
off remaining coolant. 


Filling 


rN Caution 


Always use distilled water for mixing coolant additives as this 
ensures optimum corrosion protection. 
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aera, 


A19-10071 


ite Note 


@ The effectiveness of the coolant is greatly influenced by the 
quality of the water with which it is mixed. Because water may 
contain different substances depending on the country or even 
the region, the water quality to be used for cooling systems 
has been specified. Distilled water meets all the requirements 
and is therefore recommended for use when topping up or fill- 
ing up with coolant. 


@ Use only coolant additives listed in the » Electronic parts 
catalogue (ETKA) . Other coolant additives could seriously 
impair in particular the anti-corrosion properties. The resulting 
damage could lead to loss of coolant and consequently to se- 
rious engine damage. 


@ Coolant with the recommended mixture ratio prevents frost 
and corrosion damage and stops scaling. At the same time it 
raises the boiling point of the fluid in the system. For this rea- 
son the cooling system, must.be-filled all year,round.with.the. 
correct coolant additive: 


@ Because of its high boiling point, the coolant improves engine 
reliability under heavy loads, particularly in countries with trop- 
ical climates. 


@ The refractometer - T10007A- MUST be used to determine the 
current level of frost protection. 


@ The mixture must guarantee frost protection down to -25 °C (in 
countries with arctic climate: down to -36 °C). The amount of 
antifreeze can only be increased if greater frost protection is 
required in very cold climates. This must only be up to -48 °C, 
however, as otherwise the cooling efficiency of the coolant is 
impaired. 


@ The coolant concentration must not be reduced by adding wa- 
ter even in warmer seasons and in warmer countries. Frost 
protection must be provided to at least -25 °C. 


@ Read off the level of frost protection on the scale for the rele- 
vant coolant additive. 


@ The temperature indicated on the refractometer - T10007A- 
corresponds to the temperature at which the first ice crystals 
can form in the coolant. 


@ Do not reuse coolant. 

@ Only use water/coolant additive as a lubricant for coolant ho- 
ses. 

Recommended mixture ratio for coolant 

* Coolant (40 %) and water (60 %) for frost protection to -25 °C 

* Coolant (50 %) and water (50 %) for frost protection to -36 °C 

* Coolant: > Electronic parts catalogue (ETKA) 
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‘WATERLINE 


AdBiue! 


[EB] crze+ leas) |Ureaioer | Sar 


em 


Procedure: 
— Connect coolant hose -arrow- to bottom left of radiator. 


— Connect coolant hose -arrow- to thermostat before ATF cool- 
er. 


- Connect coolant hose to engine oil cooler -arrow-. 


- Fill reservoir - VAS 6096/1- with at least 15 litres of premixed 
coolant (based on recommended ratio). 


- Run vent hose -1- into a small container -2-. (The vented air 
draws along a small amount of coolant, which should be col- 
lected.) 


- Close the two valves -A- and -B- by setting lever at right angle 
to direction of flow. 


- Connect hose -3- to compressed air. 
Pressure: 6 ... 10 bar. 
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ae a 


So] 
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— Open valve -B- by setting lever in direction of flow. 


The suction jet pump generates a partial vacuum in the cooling 
system. 


+ The needle on the gauge should move into the green zone. 


- Also briefly open valve -A- (turn lever in direction of flow) so 
that hose on reservoir - VAS 6096/1- can fill with coolant. 


- Close valve -A- again. 


— Leave valve -B- open for another 2 minutes. — 1— VAS 6096/1 


+ The suction jet pump will continue generating a vacuum in the 19-0353 
cooling system. 


+ The needle on the gauge should remain in the green zone. 

— Close valve -B-. 

+ The needle on the gauge should stop in the green zone. The 
vacuum level in the cooling system is then sufficient for sub- 
sequent filling. 

If the needle does not reach the green zone, repeat the process. 

If the vacuum level drops, there is a leak in the cooling system. 

- Detach compressed air hose. 

— Open valve -A-. 

The partial vacuum in the cooling system causes the coolant to 

be drawn up out of the reservoir - VAS 6096/1- ; the cooling sys- 

tem is then filled. 

- Detach cooling system charge unit - VAS 6096- from coolant 
expansion tank. 


— Fit pipe - V.A.G 1274/10- onto adapter - V.A.G 1274/8- . 


SS V.AG 1274/10 


VAG 1274/8 Jnl) 


19-0581 


— Pull off rubber seal -1- on plenum chamber cover. 


- Detach plenum chamber covets'+2°and*3~: 
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+ 
+ 


Open bleeder screws -arrows-. 


Fill up with coolant until it flows out at bleeder holes in coolant 
hoses. 


Close bleeder screws. 


On vehicles with auxiliary heater, switch heater on (for about 
30 seconds) and then off again. 


Close filler cap on expansion tank. 
Start engine. 


Set temperature to “HI” in all zones. 


19-0580 


Switch off air conditioner compressor; to do so, press [Econ] or 
lac] button (depending on version). 


i Note 


zcon| button: LED must light up. 


[ac] button: LED must not light up. 


Run engine for 3 minutes at 2000 rpm. 


Allow engine to run at idling speed until both large coolant ho- 
ses at radiator become warm. 


Run engine for 1 minute at 2000 rpm. 
Switch off ignition and allow engine to cool down. 


Install noise insulation > Rep. gr. 66. 


Check coolant level. 


The coolant level must be at the MAX marking when the en- 
gine is cold. 


The coolant level can be above the MAX marking when the 
engine is warm. 


1.4 Thermostat, coolant pump and connection - exploded view 
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1-9Nm 
2-20Nm 
3 - Poly V-belt pulley for cool- 
ant pump 
4- Coolant pump 
Q With seal 


Q> Removing and installing 
= page 229 


5-9Nm 
6 - Connection 
Q For coolant hose 
7 - Gasket 
Q Renew 
8 - Gasket 


Q_ Different versions avail- 
able > Electronic parts 
catalogue 


Q Renew 
9 - Thermostat 


Q > Removing and installing 
=> page 231 
Q Checking > page 232 


10-9Nm 


1.5 Removing and installing coolant pump 
Special tools and workshop equipment required 
@ Pin wrench - 3212- 


wo0.0462 
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Removing 
— Drain off coolant > page 222. 
— Pull off engine cover panel (front) -arrows-. 


— Remove engine compartment seal from lock carrier and wing 
panel flanges. 


it Note 


Before removing, mark direction of rotation of poly V-belt with 
chalk or felt-tip pen. If the belt runs in the opposite direction when 
itis refitted, this can cause breakage. 


— Turn the tensioner in the direction of the -arrow- to slacken the 
poly V-belt. 

- Remove poly V-belt from coolant pump. 

- Release pressure from the tensioner. 

- Slacken bolts for coolant pump pulley (counterhold with pin 
wrench - 3212- ). 


- Remove bolts and take off coolant pump pulley. 


- Prise off cap. 
— Unscrew bolt -arrow- and detach idler roller. 


9) ‘A19-10169 
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— Unscrew bolts -arrows- for coolant pump and take out coolant 
pump from engine compartment by moving towards right. 


Installing 
Installation is carried out in the reverse order; note the following: 
- Clean sealing surfaces; they must be free of oil and grease. 


—- Install poly V-belt > page 87 . 


ite Note 


Do not reuse coolant. 


- Fill cooling system => page 224 . 


Tightening torques 

Component Nm 
Coolant pump to cylinder block 9 
Poly V-belt pulley to coolant pump 20 
Idler roller to cylinder block 40 
1.6 Removing and installing thermostat 
Removing 


— Drain off coolant > page 222 . 
- Remove.intake.manifold (top-section) = page, 267... 
— Remove coolant pipe (front) = page 234 . 
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fi Note 


Place a cloth underneath to catch any escaping coolant. 


— Remove bolts -arrows-. 
— Detach thermostat with hose connection. 
Installing 


Installation is carried out in the reverse order; note the following: 


fi. Note 


Renew seals and gaskets. 


— Install coolant pipe (front) > page 234 . 
- Install intake manifold (top section) > page 267 . 


it Note 


Do not reuse coolant. 


- Fill cooling system = page 224 . 


Tightening torque 

Component Nm 
Coolant thermostat with hose connection to‘ey!* 9 
inder block 

1.7 Checking thermostat 


— Heat removed thermostat in water bath. 


Starts to open Fully open Opening travel 


approx. 87 °C approx. 102 °C 1) at least 8 mm 


+ 1) Cannot be tested. 


1.8 Coolant pipes - exploded view 
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1 - Coolant pipe (left-side) 


Q Remove and install to- 
gether with 


= Item 16 (page 233) 
= page 237 


2-9Nm 
3 - O-ring 
Q Renew 
4 - Connecting hose 
5-9Nm 
6 - Coolant pipe (front) 


Q > Removing and installing 
= page 234 


7-9Nm 
8 - O-ring 
Q Renew 


9 - Coolant temperature send- 
er - G62- 


Q > Removing and installing 
= page 233 


10 - Retaining clip 
11 - Seal 
Q Renew 
12 - O-ring 
Q Renew 
13 - Coolant pipe (top) 


Q > Removing and installing 
= page 240 ‘A19-10029) 


14-9Nm 
15 - Seal 
Q Renew 


16 - Coolant pipe (lefts le) 
Q Remove and install t 
17-9Nm 


1.9 Removing and installing coolant temper- 
ature sender - G62- 


Removing 
- Drain off coolant > page 222. 
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- Pull off engine cover panel (front) -arrows-. 


— Unplug electrical connector -2- at coolant temperature sender 
- G62-. 


- Pull off retaining clip -1- and detach coolant temperature send- 
er - G62-. 


Installing 


Installation is carried out in the reverse order; note the following: 


i Note 


@ Renew O-ring. 
¢@ Do not reuse coolant. 


- Fill cooling system = page 224 . 


1.10 Removing and installing coolant pipe 
(front) 


Special tools and workshop equipment required 
@ Pinwrench»3212- 


@ Hose clip pliers - VAS 6362- 
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Wo0-10427 


Removing 
— Pull off engine cover panel (front) -arrows-. 
— Drain off coolant > page 222 . 


— Unscrew bolts -arrows- and remove lifting eye. 


— Remove engine compartment seal from lock carrier and wing 
panel flanges. 


ite Note 


Before removing, mark direction of rotation of poly V-belt with 
chalk or felt-tip pen. If the belt runs in the opposite direction when 
it is refitted, this can cause breakage. 


— Turn the tensioner in the direction of the -arrow- to slacken the 
poly V-belt. 

- Remove poly V-belt from coolant pump. 

— Release pressure from the tensioner. 

- Slacken bolts for coolant pump pulley (counterhold with pin 
wrench - 3212- ). 


- Remove bolts and take off coolant pump pulley. 
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- Unplug electrical connector at fuel pressure sender for low 
pressure - G410- -item 2-. 


it Note 


/gnore items marked -1- and -arrows-. 


- Remove bolts -arrow- at coolant pipe for alternator: 
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‘Alo-10168 


— Unplug electrical connector -3-. 


- Detach coolant hoses -arrows- from coolant pipe (front). 


ite Note 


Disregard -arrow- on bottom right of illustration. 


—- Unscrew bolts -1-, -2-, -4- and -5- and remove coolant pipe 
(front). 


Installing 


Installation is carried-out,in the reverse, order; ,note the, following: 


itm Note 


@ Renew seals and O-rings. 

@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) » Electronic parts catalogue . 

— Before installing, clean and smoothen sealing surface for O- 
ring. 

- Lubricate new O-ring with coolant and slide onto coolant pipe. 

—- Install poly V-belt > page 87 . 

- Fill cooling system = page 224 . 


Tightening torques 

Component Nm 

Coolant pipe (front) to engine 9 

Coolant pipe for alternator to coolant pipe (front) 9 

Poly V-belt pulley to coolant pump 20 

1.11 Removing and installing coolant pipes 
(left-side) 


Special tools and workshop equipment required 
@ Drip tray for workshop hoist - VAS 6208- 
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@ Hose clip pliers - VAS 6362- 
VAS 6362 


Wo0-10427 


Removing Wir = 
SAE: 
—- Pull off engine cover panel (front) -arrows-. ISN cE 


- Remove engine compartment seal from lock carrier and wing 
panel flanges. 


i Note 


Before removing, mark direction of rotation of poly V-belt with 
chalk or felt-tip pen. If the belt runs in the opposite direction when 
itis refitted, this can cause breakage. 


— Turn the tensioner in the direction of the -arrow- to slacken the 
poly V-belt. 

— Remove poly V-belt from'coolant’ pump: 

- Release pressure from the tensioner. 


FY WARNING 


Hot steam or hot coolant can escape when coolant expansion 
tank is opened, cover filler cap with cloth and open carefully. 


- Open filler cap on coolant expansion tank. 


— If fitted, remove bolts -arrows- securing exhaust pipe for aux- 
iliary/additional heater to noise insulation. 
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— Release quick-release fasteners -1- and -2- and take off noise 
insulation. 


—- Place drip tray for workshop hoist - VAS 6208- under engine. 


- Disconnect coolant hose -arrow- at engine oil cooler and drain 
off coolant. 


— Then remove coolant hose. 


- Unplug electrical connector -1- for magnetic clutch on air con- 
ditioner compressor. 


FY WARNING 


The air conditioner refrigerant circuit must not be opened. 


— Unscrew air conditioner compressor from bracket -arrows-. 


ite Note 


To prevent damage to the condenser and refrigerant pipes/hoses, 
ensure that the pipes and hoses are not stretched, kinked or bent. 


- Tie up air conditioner compressor with lines attached to left- 
side of vehicle. 


4. Removing and installing parts of cooling system 29 


- Remove bolts -arrows- and detach bracket for AC compres- 
sor. 


— Remove bolts -arrows-. 


- Disconnect coolant pipes from coolant hoses -1- and -2-. 


it Note 


Shown in illustration with power steering pump removed. 


Installing 


Installation is carried out in the reverse order; note the following: 


fi Note 


@ Renew O-rings. 


@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) + Electronic parts catalogue . 


— Before installing, clean and smoothen sealing surface for O- 
ing. 


- Lubricate new O-ring with coolant and slide onto coolant pipe. 
- Install air conditioner compressor > Rep. gr. 87 . 
— Install poly V-belt = page 87 . 


fi Note 


Do not reuse coolant. 


- Fill cooling system = page 224 . 


Tightening torque 

Component Nm 

Coolant pipes to engine 9 

1.12 Removing and installing coolant pipe (top) 
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Special tools and workshop 
equipment required 


@ Socket, 14 mm - 3150- 3:6o 


@ Torque wrench - V.A.G 
1331- 


@ Ratchet - V.A.G 1331/1- 


Tool inserts - V.A.G 
1331/2- 


@ Socket insert AF 14, flared 
ring spanner - V.A.G 
1331/8- 


@ Socket - T40055- 


VAS 1334/1 ms VAG 13312 


VAG 13378 


G15-0069 


Removing 


ie Note 


All cable ties which are released or cut open when removing must 
be fitted in the same position when installing. 


— Drain off coolant > page 222. 
- Remove intake manifold (top section) > page 267 . 


rN WARNING 


The fuel system operates under high pressure. The pressure 
in the high-pressure part of the injection system must be re- 
duced to a residual pressure prior to opening the system 
= page 261. A clean cloth must then be wrapped around the 
connection and the residual pressure dissipated by carefully 
loosening the connection. 
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Rest-of-world vehicles: 


- Disconnect crankcase breather hoses -arrows- from cylinder 
head covers. 


— Move crankcase breather hoses clear. 


— Remove bolt -1- and take out hose connection with crankcase 
breather hoses. 


USA models: 


rN Caution 


Do not disconnect crankcase breather hose on USA models. 


- Detach cylinder head cover (left-side) and move clear to one 
side (crankcase breather hose remains connected) 
=> page 161. 

All vehicles: 


- Remove high-pressure pipe by unscrewing bolts and union 
nuts -1 ... 6-. 


- Lay acloth under coolant pipe to catch escaping coolant. 
- Detach coolant hose -3- from coolant pipe. 


- Unscrew bolts -1- and -2- and pull coolant pipe out of cylinder 
block towards'the:réar+arrow=: < 


Installing 
Installation is carried out in the reverse order; note the following: 


it Note 


@ Renew O-ring. 


¢ Fit all cable ties in the original positions when installing. 

— Before installing, clean and smoothen sealing surface for O- 
ring. 

- Lubricate new O-ring with coolant and slide onto coolant pipe. 
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—- First hand-tighten union nuts -1-, -4- and -5- for high-pressure 
pipes, then hand-tighten pipe mountings -2-, -3- and -6-. 


—- Ensure that high-pressure pipes are not under tension. 


- To tighten union of high-pressure pipe (14 mm) at fuel rail, use 
torque wrench - V.A.G 1331- with socket insert AF 14, flared 
ring spanner - V.A.G 1331/8- . 


APD 10068 


- To tighten unions of high-pressure pipe (17 mm) to fuel rail, 
use torque wrench - V.A.G 1331- with open ring spanner insert 
-V.A.G 1331/2- . 


1 


To tighten union of high-pressure pipe (17 mm) at high-pres- 
sure pump, use torque wrench - V.A.G 1331- with ratchet - 
V.A.G 1331/1- and socket - T40055- . 


Install intake manifold (top section) > page 267 . 
Install high-pressure pipes > page 269 . 


ite Note 


Do not reuse coolant. 


1 


Avg-10088 
—- Fill cooling system = page 224 . 
Tightening torques 
Component Nm 
Coolant pipe to engine 9 
Hose connection for crankcase breather hoses 6 
to cover 
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1.13 Radiator and radiator fans - exploded view 


1 - Radiator fan - V7- 


Q With radiator fan control 
unit - J293- 


Q Removing and installing 
=> page 249 
2 - Coolant hose 
Q To detach, release re- 
taining clip 
3 - O-ring 
Q Renew 
4 - Not fitted 


5 - Radiator 
Q Removing and installing 
= page 244 
Q Ifrenewed, change 
coolant in entire system 
6-6Nm 
7 - Mounting for radiator 
8 - O-ring 
Q Renew 
9 - Coolant hose 
Q To detach, release re- 
taining clip 
10 - Radiator fan 2 - V177- 
Q With radiator fan control 


Unit 2 5ABT Arby copyright. Con 
‘andiinstalling: 


ct to the correct 


11 - Retaining pin 

12 - Rubber buffer 
Q Use screwdriver to release and pull off 

13-10Nm 

14 - Rubber mounting 

15-10Nm 


16 - Radiator cowl 
Q Removing and installing = page 248 


1.14 Removing and installing radiator 
Special tools and workshop equipment required 
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@ Drip tray for workshop hoist - VAS 6208- 


@ Hose clip pliers - VAS 6362- 


VAS 6362 


woo-10427 


Removing 


E ‘\ WARNING 


Hot steam or hot coolant can escape when coolant expansion 
tank is opened; cover filler cap with cloth and open carefully. 


Open filler cap on coolant expansion tank. 
— Remove both front wheels. 


im Note 


Secure brake discs.with wheel bolts. 


If fitted, remove bolts -arrows- securing exhaust pipe for aux- 
iliary/additional heater to noise insulation. 
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Open quick-release fasteners -1- and remove noise insulation 
(front). 


Place drip tray for workshop hoist - VAS 6208- under engine. 


Disconnect coolant hose -arrow- at thermostat before ATF 
cooler and drain off coolant. 


Disconnect coolant hose -arrow- at engine oil cooler and drain 
off remaining coolant. 


Detach large coolant hose -arrow- at bottom left of radiator. 
Detach small coolant hose at bottom of radiator. 


Remove front sections of front wheel housing liners (left and 
right) > Rep. gr. 66. 


Remove bumper cover (front) = Rep. gr. 63. 
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— Remove upper coolant hose -2- from radiator by pulling off 
retaining clip. 


it Note 


Disregard -item 1-. 


- Detach ambient temperature sensor - G17- -item 4- from 
bracket. 


— Unplug electrical connectors -1 ... 3-. 
- Move electrical wiring clear. 


It Note 


Disregard item -5-. 


— Remove bolts -arrows-. 


— Remove bumper together with struts. 


ie Note 


Disregard -items 1 and 2-. 


IES 


‘A10-10378 


FA WARNING 


The air conditioner refrigerant circuit must not be opened. 


ite Note 


To prevent damage to the air conditioner compressor and refrig- 


erant pipes/hoses, ensure that the pipes and hoses are not 
stretched, kinked or bent. 


— Remove bolts -arrows-. 


- Swivel down condenser together with cooler for power-assis- 


ted steering and secure by tying to engine. 
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- Compress retainer catches -arrows- and detach air duct from 
lock carrier (front right). 


— Remove the two brackets for radiator -arrows-. 
— Tilt top of radiator forwards slightly and lift out of lock carrier. 
Installing 


Installation is carried out in the reverse order; note the following: 


it Note 


¢ = /f there are slight impressions on the fins, refer to > page 7. 


@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) > Electronic parts catalogue . 


— Install front bumper = Rep. gr. 63 . 


- Install front section of front wheel housing liners (left and right) 
= Rep. gr. 66. 


it Note 


Do not reuse coolant. 


- Fill cooling system > page 224 . 


Tightening torques 

Component Nm 
Bracket for radiator to lock carrier 6 
Condenser to lock carrier 6 
Struts to lock carrier 9 


1.15 Removing and installing radiator cowl 
Removing 

— Drain off coolant > page 222 . 

— Remove radiator = page 244 . 

- Unplug electrical connector -arrow- for radiator fan (right-side). 
— Move wires clear at rear of lock carrier. 
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—- Release both retaining pins for radiator cowl and pull out up- 
wards -arrows-. 


- Tilt top edge of radiator cowl forwards. 


— Reach behind radiator cowl and unplug electrical connector 
-arrow- for radiator fan. 


— Remove radiator cowl. 


Installing 


Installation is carried out in the reverse order; note the following: 


— Install radiator > page 244 . 


ie Note 


Do not reuse coolant. 
- Fillcooling system=:page'224~ >cumen 


1.16 Removing and installing radiator fans 
Removing 

— Drain off coolant > page 222 . 

— Remove radiator = page 244 . 

— Remove radiator cowl > page 248 . 


- Move wiring clear. 


A19-0518 
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— Remove bolts -arrows-. 

- Unclip electrical connectors and lay wiring aside. 

— Remove radiator fan. 

Installing 

Installation is carried out in the reverse order; note the following: 
— Install radiator cowl > page 248 . 


— Install radiator > page 244 . 


it Note 


Do not reuse coolant. 


- Fill cooling system = page 224 . 


Tightening torque 
Component Nm 
Radiator fan to radiator cowl 101) 


+ 1) Renew bolt. 
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4—-— Mixture pre 


1 Servicing Simos injection system 
= “1.1 Technical data”, page 251 


= “1.2 Overview of fitting locations”, page 251 


= “1.3 Procedure before opening high-pressure section of injec- 
tion system”, page 261 


= “1.4 Checking fuel system for leaks”, page 262 


= “1.5 Air cleaner - exploded view’, page 262 


= “1.6 Removing and installing air filter element”, page 264 


= “1.7 Intake manifold (top section) - exploded view”, page 265 


= “1.8 Removing and installing intake manifold (top section)", 
page 267 


= “1.9 Intake manifold (bottom section) - exploded view’, 
page 269 


= “1.10 Removing and installing intake manifold (bottom section) 
with fuel rail”, page 272 


= “1.11 Removing and installing injectors”, page 275 


= “1.12 Checking fuel pressure and residual pressure (up to high- 


pressure pump)”, page 279 


= “1.13 Removing and installing high-pressure pump”, 
page 281 


=> “1.14 Bleeding fuel system”, page 285 


= “1.15 Witing'aind Cérripohent Check with test Box VALS 1598/42 
"page 285 


= “1.16 Removing and installing engine control unit”, page 287 


= “1.17 Removing and installing Lambda probe before catalytic 
converter - bank 1 (right)”, page 290 


= “1.18 Removing and installing Lambda probe before catalytic 
converter - bank 2 (left)”, page 292 


= “1.19 Removing and installing Lambda probe after catalytic 
converter - bank 1 (right)”, page 293 


= “1.20 Removing and installing Lambda probe after catalytic 
converter - bank 2 (left)”, page 295 


11 Technical data 

Engine code 3.2 ltr. / 4V / 188 kW engine | 3.2 ltr. /4V/ 191 kW engine 
Idling speed’) 650 ... 750 rpm 

Fuel pressure after high-pressure pump approx. 35 bar 

Fuel pressure before high-pressure pump approx. 6 bar 

* 1) Not adjustable 


1.2 Overview of fitting locations 


Engine compartment (right-side) 
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1 - Igniti ils fe lind 
eae ion coils for cylinder 11 12 13 14 


Q Ignition coil 1 with output 
stage - N70- 


Ignition coil 2 with output 
stage - N127- 


Qa 
Q Ignition coil 3 with output 
Qa 


stage - N291- 
Removing and installing 
=> page 320 
2 - Hall sender 3 - G300- 
Q Fitting location 
=> page 257 
3 - Camshaft control valve 1 - 
N205- 
Q Fitting location 
=> page 257 
4 - Variable intake manifold 
change-over valve - N335- 
Q Fitting location 
=> page 259 
5 - Lambda probe - G39- 
Q Fitting location 
=> page 256 
Q Fitting location of con- 
nector > page 256 
Q > Removing and installing 
=> page 290 
6 - Exhaust camshaft control 
valve 1 - N318- 
Q Fitting location 


20 19 18 17 16 15 
=> page 257 424-10091 


7 - Lambda probe after catalyt- 
ic converter - G130- 


Q Fitting location + page 256 
Q Fitting location of connector > page 256 
Q > Removing and installing = page 293 
8 - Engine control unit - J623- 
Q Fitting location > page 255 
Removing and installing > page 287 


Qa 

Q After renewing, adapt throttle valve module in mode “Guided Fault Finding”, option “Adapt throttle valve 
module” 

Qa 


After renewing on vehicles with automatic gearbox, also perform kick-down adaption in “Guided Fault 
Finding”, option “Adapt kickdown point” 


9 - Throttle valve module - J338- 
Q After renewing adapt in mode “Guided Fault Finding”, option “Adapt throttle valve module”. 
10 - Activated charcoal filter solenoid valve 1 - N80- 


11 - Bracket for connectors ‘ 
Q Fitting locations of connectors = page'256 


2 - Intake air temperature sender - G42- / intake manifold pressure sender - G71- 
Q Fitting location > page 258 


3 - Intake manifold flap valve - N316- 
Fitting location = page 258 
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14 - Knock sensor 1 - G61- 
Q Fitting location = page 258 
Q Fitting location of connector = page 257 
15 - Variable intake manifold position sender - G513- 
Q Fitting location = page 258 
16 - Variable intake manifold flap change-over valve - N239- 
Q Fitting location > page 258 
17 - Coolant temperature sender - G62- 
Q Fitting location > page 258 
18 - Actuator for intake manifold changeover 
19 - Intake manifold flap’ potentiometer 'G336- 
Q Fitting location > page:258 
Q_ After renewing, adapt in mode “Guided Fault Finding”, option “Adapt intake manifold flap potentiometer” 
20 - Injectors, cylinder bank 1 
Q Injector, cylinder 1 - N30- 
Q Injector, cylinder 2 - N31- 
Q Injector, cylinder 3 - N32- 
Q> Removing and installing + page 275 
21 - Fuel pressure sender for low pressure - G410- 
Q Fitting location > page 259 
22 - Hall sender - G40- 
Q Fitting location = page 257 


Engine compartment (left-side) 
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1 - Injectors, cylinder bank 2 
Q Injector, cylinder 4 - 
N33- 


Q Injector, cylinder 5 - 
N83- 

Q Injector, cylinder 6 - 

N84- 

Qa 


Removing and installing 
=> page 275 


2 - Intake manifold flap poten- 
tiometer 2 - G512- 


Q Fitting location 
=> page 259 

Q After renewing, adapt in 
mode “Guided Fault 
Finding”, option “Adapt 
intake manifold flap po- 
tentiometer” 


o Engine speed sender - 
Q Fitting location 
=> page 259 
4 - Lambda probe 2 after cata- 
lytic converter - G131- 
Q Fitting location 
= page 256 
Q Fitting location of con- 
nector = page 256 
Q Removing and installing 
= page 295 


5 - Instrument cluster 


Q With exhaust emissions 
warning lamp - K83- 1615 14 #13 12 Bza-10082 
(“MIL” lamp) and elec- 
tronic power control fault lamp - K132- (“EPC” lamp) 


6 - Accelerator position sender - G79- and accelerator position sender 2 - G185- 
Q In accelerator pedal module; fitting location = page 255 

7 - Brake light switch - F- / brake pedal switch - F47- 
Q Fitting location = page 256 

8 - Camshaft control valve 2 - N208- 

Fitting location = page 257 


9 - Exhaust camshaft control valve 2 - N319- 
Q Fitting location = page 257 

10 - Lambda probe 2 - G108- 
Q Fitting location = page 256 
Q Fitting location of connector = page 256 
Q > Removing and installing > page 292 

11 - Hall sender 4 - G301- 
Q Fitting location > page 257 

12 - Ignition coils for cylinder bank 2 
Q Ignition coil 4 with output stage - N292- 
Q Ignition coil 5 with output stage - N323- 
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Q Ignition coil 6 with output stage - N324- 
Q > Removing and installing = page 320 
13 - Hall sender 2 - G163- 
Q Fitting location = page 257 
14 - High-pressure pump 
Q With fuel metering valve - N290- 
Q Fitting location = page 258 
15 - Fuel pressure sender - G247- 
Q Fitting location > page 259 
16 - Knock sensor 2 - G66- 
Q Fitting location = page 259 
Q Fitting location of connector = page 257 


Fitting location of engine control unit - J623- 


@ The engine control unit - J623- -Item 1- is located on top of 
electronics box at plenum chamber. 


Fitting location of accelerator position sender - G79- / accelerator 
position sender 2 - G185- 


@ In accelerator pedal module -arrow- 


ie Note 


The accelerator position sender - G79- and accelerator position 
sender 2 - G185- are integrated in the accelerator pedal module 
and cannot be renewed individually. 
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Fitting location of brake light switch - F- and brake pedal switch - 
F47- 


@ On pedal bracket -arrow- 


fi Note 


Switches must not be installed more than once, otherwise they 
may not fit securely. 


Bracket for connectors on plenum chamber partition panel 
1- To Lambda probe after catalytic converter - G130- 
2- To Lambda probe - G39- 

3- To Lambda probe 2 - G108- 

4-  ToLambda probe 2 after catalytic converter - G131- 


Fitting location of Lambda probes on cylinder bank 1 (right-side) 
1- Lambda probe after catalytic converter - G130- 
2- Lambda probe - G39- 


Fitting location of Lambda probes on cylinder bank 2 (left-side) 
1- Lambda probe 2 - G108- 
2- Lambda probe 2 after catalytic converter - G131- 
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Ss 
‘Aza-10007 
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Electrical connectors at rear right of engine 


1- To injectors on cylinder bank 1 


ie Note 


The -arrow- indicates the earth point. 


Electrical connectors at rear left of engine 
1- Green; to knock sensor 1 - G61- 
2- Grey; to knock sensor 2 - G66- 


3- To injectors on cylinder bank 2 and to fuel pressure sender 


- G247- 


ie Note 


The -arrow- indicates the earth point. 


Hall senders and camshaft control valves (bank 1) 
1- Exhaust camshaft control valve 1 - N318- 
2- Camshaft control valve 1 - N205- 

3+" \Hall-sender G4o0. 00's 

4- Intake manifold flap potentiometer - G336- 
5- Hall sender 3 - G300- 


ie Note 


Disregard -arrows-. 


Hall senders and camshaft control valves (bank 2) 
1- Hall sender 2 - G163- 

2- Camshaft control valve 2 - N208- 

3- Exhaust camshaft control valve 2 - N319- 

4- Hall sender 4 - G301- 


ite Note 


Disregard -arrows-. 


2 
pp 


GQ 
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Fitting location: at front of engine 
1- Coolant temperature sender - G62- 
2- Variable intake manifold flap change-over valve - N239- 


3- Variable intake manifold position sender - G513- 


Fitting location: at rear of intake manifold 

1- Camshaft control valve 1 - N205- 

2- Throttle valve module - J338- 

3- Activated charcoal filter solenoid valve 1 - N80- 


4- Intake air temperature sender - G42- / intake manifold pres- 
sure sender - G71- 


5- Intake manifold flap valve - N316- 


Fitting locations at high-pressure pump 


2 - Fuel metering valve - N290- 


it Note 


¢ -/tem 1- is not fitted. 


¢@ Disregard -arrows-. 


side)” locations below intake manifold on cylinder bank 1 (right- 
side 


1- Intake manifold flap potentiometer - G336- 
2- Injector, cylinder 1 - N30- 

3- Knock sensor 1 - G61- 

4- Injector, cylinder 2 - N31- 

5- Injector, cylinder 3 - N32- 
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Fitting locations below intake manifold on cylinder bank 2 (left- 
side) 


1- Intake manifold flap potentiometer 2 - G512- 
2- Injector, cylinder 6 - N84- 

3- Injector, cylinder 5 - N83- 

4- Injector, cylinder 4 - N33- 

5- Fuel pressure sender - G247- 

6- Knock sensor 2 - G66- 


Fitting location of variable intake manifold change-over valve - 
N335- 


1- Variable intake manifold change-over valve - N335- 
2- Vacuum hose to variable intake manifold change-over valve 


it Note 


Disregard -arrows-. 


SN ‘A10-10359 


Fitting location of engine speed sender - G28- 


@ At front left of gearbox housing -arrow- 


Fitting location of fuel pressure sender for low-pressure section - P / ri 
G410- ‘ 


@ On right side of cylinder head -arrow-. 


Cas! ‘24-1002 
a. 
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Fitting location of solenoid valves for electro-hydraulic engine 
mountings and valves for gearbox mountings 


@ Left electro-hydraulic engine mounting solenoid valve - N144- 
@ Right electrohydraulic engine mounting solenoid valve - N145- 
@ Gearbox mounting valve 1 - N262- 
@ Gearbox mounting valve 2 - N263- 


A10-1497 


Fitting location of Motronic current supply relay - J271- 


@ Motronic current supply relay - J271- at position -2- on relay 
carrier in electronics box (plenum chamber) 


‘A97-0404 


Fitting location of terminal 15 voltage supply relay - J329- 


@ Terminal 15 voltage supply relay - J329- at position -3- on relay 
carrier behind dash panel (left-side) 


Fitting location of cold start relay for fuel pump - J748- 


@ Cold start relay for fuel pump - J748- at position -3- in relay 
and fuse holder in luggage compartment (right-side) 
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Fitting location of engine component current supply relay - J757- 


@ Engine component current supply relay - J757- at position 
-4- on relay carrier in front passenger's footwell 


1.3 Procedure before opening high-pres- 
sure section of injection system 


FY Caution 


The injection system consists of a high-pressure section-(max~ 
imum approx. 120 bar) and a low-pressure section (approx. 7 
bar). 


Prior to opening the high-pressure section (e.g. when removing 
the high-pressure pump, fuel rail, injectors, fuel pipes or fuel 
pressure sender - G247- ), the fuel pressure in the high-pres- 
sure section must be reduced to a residual pressure of approx. 


7 bar. The procedure is described below. 


Reducing fuel pressure in high-pressure section 

- Connect a vehicle diagnostic tester. 

- Start engine and run at idling speed. 

- Select “Engine electronics” in vehicle self-diagnosis. 

—- Then select “Basic setting”. 

- Select measured value block 140 in basic setting function. 
- With engine idling the fuel pressure is displayed in zone 3. 
@ Specification: between 35 and 45 bar 

- Activate basic setting by touching key. 


— The fuel pressure should drop now. 


Example: 

1- 0% 

2- Obar 
3- 5.46 bar 
4- reduce 


- Switch off ignition as soon as fuel pressure has dropped to 
approx. 6 bar. 


The fuel rail is still filled with fuel, however it is no longer under 
high pressure. 


7297-0405) 
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rN WARNING 


There is a risk of injury: avoid skin contact with fuel. 


@ Wear safety goggles and protective clothing when open- 
ing the fuel system. 


¢@ Before opening the high-pressure section of the fuel sys- 
tem, place a clean cloth around the connection to catch 
escaping fuel. 


- The high-pressure system must be opened »immediately« af- 
ter reducing the fuel pressure; wrap a clean cloth around the 
connection. Catch the escaping fuel. 

Additional steps required 


- Erase event memory and generate readiness code in engine 
control unit in “Guided Functions” mode. 


1.4 Checking fuel system for leaks 

- Allow engine to run for several minutes at moderate rpm. 
- Switch off ignition. 

- Check complete fuel system for leaks. 


-  Ifleaks are found although the connections have been tight- 
ened to the'correcttorque; frenewthe televantcomponent. 


— Road-test vehicle-and accelerate with full throttle at least once? 


- Then inspect high-pressure section of fuel system again for 
leaks. 


1.5 Air cleaner - exploded view 
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1 - Water drain hose 


Q_ Check for dirt and clean 
as required (inspect 
valve) 

Q_ Water drain must func- 
tion properly 

2- Air cleaner housing (bottom 
section) 


Q Clean any salt deposits 
or leaves and dirt out of 
air cleaner housing (bot- 
tom section) 


Q_ Check for dirt in water 
drain (inspect valve) 


3 - Bolt 


4 - Air filter element 


Q Always use genuine 
part for air filter element 


Q > Removing and installing 
= page 264 

Q > Change intervals = 
Maintenance tables 


5 - Air duct 


Q Clean dirt and leaves 
out of air duct 


6 - Air cleaner housing (top 
section) 


Q Clean any salt deposits 
or leaves and dirt out of 
air cleaner housing (top. 
section) 


7 - O-ring 
Q Renew 
8 - Intake connecting pipe 
9 - Spring-type clip 
10 - Air hose 
11 - Cross-head screw 
12 - Cross-head screw 
13,-,Variable. intake. manifold: change-over, valve-- N335- 
14 - Air flap 
Q Vacuum-controlled 
15-5Nm 
16 - Spacer sleeve 
17 - Rubber grommet 
18 - Rubber mounting 


A24-10090 
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1. 


6 Removing and installing air filter ele- 
ment 


Removing 


Pull non-return valve -2- off connection at air intake hose. 


Unclip vacuum line -1- and fuel line -3- from retainer on air 
intake hose. 


Release hose clips -arrows- and remove air intake hose. 
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- Remove bolts from top section of air cleaner housing 
-arrows-. 


- Detach air cleaner housing (top section). 
— Take out air filter element. 


Installing 


ie Note 


@ Always use genuine part for air filter element. 


@ Hose connections and hoses for air intake system must be free 
of oil and grease before assembly. Do not use any lubricants 
containing silicone when assembling. 


@ The air cleaner housing MUST be clean. 


@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) » Electronic parts catalogue . 


@ To prevent malfunctions, cover all critical parts of the engine 
air intake tract (intake pipes, etc.) with a clean cloth when 
blowing out the air cleaner housing with compressed air. 


@ Please observe requirements for disposal. 


—- Blow out water drain (small hole in bottom section of air clean- 
er housing) with compressed air. 


- Clean salt residue, dirt and leaves out of air cleaner housing 
(top and bottom sections); use a vacuum cleaner if necessary. 


- Check for salt residue, dirt and leaves in air intake hose (en- 
gine intake side). 


—- Check for dirt and leaves in air duct going from lock carrier to 
air cleaner housing. 


— When installing the air filter element, check that it is properly 
centred in the retainer in the air cleaner housing (bottom sec- 
tion). 


— Fit the top section of the air cleaner housing carefully on the 
bottom section, without using force. Make sure the top section 
of the air cleaner housing is fitted straight on the air filter ele- 
ment (note position of sealing lip on air filter element). 


The remaining installation steps are carried out in the reverse se- 


quence. 
Tightening torque 

Component Nm 

Hose clips (9 mm wide) 3 

1.7 Intake manifold (top section) - exploded view 
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1 - Variable intake manifold po- 
sition sender - G513- 


2-2.5Nm 
3-2.5Nm 
4 - Actuator for intake manifold 
change-over 
Q Installation position of 
toothed segments for in- 
take manifold change- 
over = page 267 
Q Replacement part is 
combined with 
-item 24- as one unit 
5 - Seal 
Q_ Renew if damaged 


Q When renewing lever 
out with screwdriver 


Q Press in by hand 
6 - Ball stud, 2.5 Nm 


7 - Intake manifold (top sec- 
tion) 

Q> Removing and installing 

=> page 267 

8 - Throttle valve module - 
J338- 
9-5Nm 
10 - Bracket for wiring harness 


11 - Seal 
Q Renew 


A24-10023} 


2 - Intake manifold flap valve 
-N316- 


13-2.5Nm 
14 - Intake air temperature sender - G42- /.intake.manifold.pressure sender. -.G71;, 
15 - O-ring 
Q Renew 
16-2.5Nm 
17 - Pressure control valve for crankcase breather system 
18 - O-ring 
Q Renew 
19-6Nm 
20 - Washer 
21 - Sleeve 


22 - Gaskets 
Q Renew 
23 - Seal 
Q Renew if damaged 
Q When renewing lever out with screwdriver 
Q Press in by hand 
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24 - Lever with toothed segment 
Q For intake manifold change-over 
Q Installation position of toothed segments = page 267 
Q_ Replacement part is combined with -item 4- as one unit 
25 - Seal 
Q Renew if damaged 
Q When renewing lever out with screwdriver 
Q Press in by hand 
26 - Variable intake manifold flap change-over valve - N239- 


Installation position of toothed segments for intake manifold 
change-over 


+ The lower edges of the toothed segments must be flush 
-arrows-. 


‘A24-10048 


1.8 Removing and installing intake manifold 
(top section) 


Removing 


ite Note 


All cable ties which are released or cut open when removing must 
be fitted in the same position when installing. 


— Pull off engine cover panel (rear) -arrows-. 


— Pull off engine cover panel (front) -arrows-. . \) 


= : ‘A10-10153 
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— Pull non-return valve -2- off connection at air intake hose. 


- Unclip vacuum line -1- and fuel line -3- from retainer on air 
intake hose. 


- Release hose clips -arrows- and remove air intake hose. 


3 
‘Ars-10282 


- Unplug electrical connectors: 

1- Variable intake manifold flap change-over valve - N239- 
2- Variable intake manifold position sender - G513- 

— Pull off the vacuum hoses -arrow A- and -arrow B-. 

USA models: 


- Detach vacuum hose -arrow C- leading to fuel system diag- 
nostic pump. 


All vehicles: 

- Unplug electrical connectors: 

- Camshaft control valve 1 - N205- 
- Throttle valve module - J338- 


- Activated charcoal filter solenoid valve 1 - N80- 


Bon a 


- Intake air temperature sender - G42- / intake manifold pres- 
sure sender - G71- 


5- Intake manifold flap valve - N316- 


- Move electrical wiring harness clear. 


— Detach vacuum hoses -arrows-. 


- Detach active charcoal filter system solenoid valve 1 - N80- q 
-item 1- from throttle valve module - J338- . = 


75-1062 
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— Pull crankcase breather hose off pressure control valve 
-arrow-. 


I Note 


Shown from rear with engine removed for illustration purposes. 


SS 
2 

yA Th { 
Simi 


- Unscrew bolts -arrows- and detach intake manifold (top sec- 
tion). 


ite Note 


Seal intake ports on cylinder heads with clean cloths. 


Installing 


Installation is carried out in the reverse order; note the following: 


ite Note 


@ Renew gaskets, seals and O-rings. 
¢ Fit all cable ties in the original positions when installing. 


@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) » Electronic parts catalogue . 


Tightening torques 

Component Nm 
Intake manifold (top section) to intake manifold 61) 
(bottom section) 

Hose clips (9 mm wide) 3 
+ 1) Tighten in stages and in diagonal sequence 


1.9 Intake manifold (bottom section) - exploded view 
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1 - Bottom section of intake 
manifold 


Q > Removing and installing 
=> page 272 

Q After installing, adapt 
the two intake manifold 
flap potentiometers in 
mode “Guided Fault 
Finding”, option “Adapt 
intake manifold flap po- 
tentiometer” 


2 - Fuel rail 


3 - Fuel pressure sender - 
G247- 


4 - High-pressure pipes 


BF WARNING 


Me pressure in the high- 
pressure part of the injec- 
tion system must be re- 
duced to a residual 
Pressure prior to opening 


the system = page 261. 


| clean cloth must then 
be wrapped around the 
connection and the resid- 
ual pressure dissipated 
by carefully loosening the 
connection. 


Q_ Do not alter shape 
Q_ Tightening high-pres- 
sure pipes > page 274 
5-10Nm 24 23 22 


6 - Sleeve 
7-10Nm 
8-2.5Nm 
9-10Nm 
10 - Retainer for fuel rail 


11 - Vacuum unit for actuating intake manifold flaps 
12 - Vacuum hose 

Q To intake manifold flap valve - N316- 
13-2.5Nm 


4 - Intake manifold flap potentiometer 


Q Left side: intake manifold flap potentiometer 2 - G512- , right side: intake manifold flap potentiometer - 
G336- 


15-2.5Nm 


16 - Seal 
Q_ Renew if damaged 
Q When renewing lever out with screwdriver 
Q Press in by hand 
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17 - Seal 
Q Renew if damaged 
OQ When renewing lever out with screwdriver 
Q Press in by hand 
18 - Gaskets 
Q Renew 
19 - Support ring 
Q Make sure it is correctly seated 
Q_ Via this support ring, the fuel rail exerts the force which holds the injector in the cylinder head 
20 - O-ring 
Q Renew 
Q Lubricate lightly with clean engine oil 
21 - Spacer ring 
Q Renew if damaged 
22 - Radial compensation element 
Q Renew if damaged 
Q_ Clip onto support ring -item 19- 
23 - Combustion chamber ring seal 
Q Renewing = “1.11 Removing and installing injectors”, page 275 


24 - Injector 


Removing and installing > page 275 
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1.10 Removing and installing intake manifold (bottom section) with fuel rail 


Special tools and workshop 
equipment required 


@ Socket, 14 mm - 3150- sso VAG 1331 


@ Torque wrench - V.A.G 
1331- 


@ Ratchet - V.A.G 1331/1- 


@ Open ring spanner insert, 
AF 17 -V.A.G 1331/2- 


@ Socket insert AF 14, flared 
ring spanner - V.A.G 
1331/8- 


@ Socket - T40055- VAG 133 a VAG 133412 


G15-0069 


@ Hand vacuum pump - VAS 6213- 
VAS 6213 


WO0-10255 
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Removing 


ite Note 


The following description shows the removal and installation of 
the left-side intake manifold (bottom section). The procedure for 
the other side is identical. 


rN WARNING 


@ The fuel system operates under high pressure. The pres- 
sure in the high-pressure part of the injection system must 
be reduced to a residual pressure prior to opening the 
system = page 261. 

@ Aclean cloth must then be wrapped around the connec- 
tion and the residual pressure dissipated by carefully loos- 
ening the connection. 


- Remove intake manifold (top section) > page 267 . 


- Remove high-pressure pipe by unscrewing bolts and union 
nuts -1 ... 7-. 


— Unplug electrical connectors: 
1- Intake manifold flap potentiometer 2 - G512- 
2- Fuel pressure sender - G247- 


— Unscrew bolts and nuts -arrows- and detach intake manifold 
(bottom section) with fuel rail. 


ite Note 


Seal intake ports on cylinder head's with clean cloths. 


Installing 


Installation is 'carriéd out in the reverse order; note ‘the following: 


ite Note 


@ Renew gaskets, seals and O-rings. 
@ Lightly lubricate O-rings for injectors with clean engine oil. 
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- Connect hand vacuum pump - VAS 6213- to vacuum unit for 
actuating intake manifold flaps as shown in illustration. 


— Use hand vacuum pump to generate vacuum. 
+ This will cause the intake manifold flaps to open. 


fi Note 


/f the intake manifold flaps are not opened, they can catch on the 
guide plates in the cylinder head when the intake manifold (bot- 
tom section) is installed. 


- Install intake manifold (bottom section) and press fuel rail 
evenly down onto injectors. 


- Tighten bolts -arrows- for intake manifold (bottom section) in 
diagonal sequence and in stages. 


- Disconnect hand vacuum pump from vacuum unit for actuat- 
ing intake manifold flaps. 


—- Plug in electrical connectors -1- and -2-. 


- First hand-tighten union nuts -1-, -4- and -7- for high-pressure 
pipes, then hand-tighten pipe mountings -2-, -3-, -5- and -6-. 


- Ensure that high-pressure pipes are not under tension. 


- To tighten union of high-pressure pipe (14 mm) at fuel rail, use 
torque.wrench,;, V.A.G,1331,.with sackel, IpSeRLAR 14; flared 
ring spanner=iAcGe1 331/80. 4 
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- To tighten union of high-pressure pipe (17 mm) at fuel rail, use 


torque wrench - V.A.G 1331- with open ring spanner insert, AF 
17 -V.A.G 1331/2- . 


- To tighten union of high-pressure pipe (14 mm) at high-pres- 
sure pump, use torque wrench - V.A.G 1331- with ratchet - 
V.A.G 1331/1- and socket, 14 mm - 3150- 


23-0225 

- To tighten union of high-pressure pipe (17 mm) at high-pres- 
sure, pump,-use.torque.wrench - V.A.G.1331- with ratchet - V.AG I 
V,AuG:1331/1-.andssocket -.£40055-,. AG 1331/1 

Tightening torques 

Component Nm 

Intake manifold (bottom section) to cylinder 9 V.A.G 1331 

head 

High-pressure pipes High-pressure pump 25 740055 

hi Fuel rail 25 


13-1008 


1.11 Removing and installing injectors 


Special tools and workshop equipment required 
@ Tool set for FSI engines - T10133- 


6 


710133 - 
al | 
®) 
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High-pressure injector - exploded view 
1- Radial compensation element (renew if damaged) 


2- Combustion chamber ring seal (teflon ring seal) - renew; 
when fitting, do not grease ring or use any other lubricant. 


3- Groove on injector 
4- Spacer ring (renew if damaged) 


5- O-ring (renew; apply thin coating of clean engine oil prior to 
installation) 


6- Support ring (via the support ring the fuel rail exerts force 
which secures injector in cylinder head) 


Removing 


@ The fuel system operates under high pressure. The pres- 
sure in the high-pressure part of the injection system must 


be reduced to a residual pressure prior to opening the 


system > page.261... 


A clean cloth,must.then.be wrapped around the.connegs, 
tion and the residual pressure dissipated by carefully loos- 
ening the connection. 


- Remove intake manifold (top section) = page 267 . 
- Remove corresponding bottom section of intake manifold 
= page 272. 


If injectors cannot be pulled out of cylinder head by hand, proceed 
as follows: 


- Use a screwdriver to bend retainer tabs -1- of radial compen- 


sation element to side -arrow- and pull support ring -2- off 
injector. 


— Screw striker -T10133/3- onto puller -T10133/2- . 


— Insert puller -T10133/2- into groove on injector and carefully 
knock out injector. 


i Note 


When inserting the puller, there is a risk of destroying the radial 
compensation element due to the retainer tabs breaking. 


24-0533, 
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- Carefully remove old combustion chamber ring seal -arrow-. 
To do so, cut open ring using knife or prise open ring with small 
screwdriver and then pull off forwards. 


- Take care not to damage groove on injector. The injector must 
be renewed if the groove is damaged. 


Installing 


Renew combustion chamber ring seal and O-ring. 
Renew spacer ring if damaged. 
Lightly lubricate O-rings for injectors with clean engine oil. 


The injector pipes must be re-installed on the same cylinders. 


- Clean bore in cylinder head with nylon cylinder brush - 
710133/4- . 


- Clip radial compensation element -1- into support ring -2-. 


- When re-installing an injector, clean any combustion residue 
off groove for combustion chamber ring seal and injector stem 
with a clean cloth. 


- Fit assembly cone -T10133/5- with new combustion chamber 
ring seal -1- onto injector -2-. 


\ 


124-0590 


4. Servicing Simos injection system 277 


- Push combustion chamber ring seal onto assembly cone - 
710133/6- as far as it will go using assembly sleeve - 
T10133/5- . 


— Turnassembly sleeve -T10133/6- upside down and push com- 
bustion chamber ring seal into sealing ring groove. 


fi Note 


The combustion chamber ring seal is widened when it is pushed 
onto the injector. After pushing it on, it therefore has to be com- 
pressed again. This is done in two stages, as described below. 


- Push calibration sleeve -T10133/7- onto injector as far as it will 
go and, simultaneously, turn. it, slightly, (approx..180°). 


— Pull calibration sleeve.-1.10133/7-. off again-by.turning,it.in:the 
opposite direction. 


— Push calibration sleeve -T10133/8- onto injector as far as it will 
go and simultaneously turn it slightly (approx. 180°). 


- Pull calibration sleeve -T10133/8- off again by turning it in the 
opposite direction. 


- Lubricate new O-ring lightly with clean engine oil before in- 
stalling. 


fi. Note 


The combustion chamber ring seal must not be lubricated. 


— Use assembly tool -T10133/9- to push injector as far as it will 
go into hole in cylinder head. 


i Note 


/t should be possible to insert the injector easily. lfnecessary wait 
until the combustion chamber ring seal has contracted sufficient- 
ly. 


- Make sure injector is in correct installation position in cylinder 
head: 


* Electrical connector of injector must engage in recess in cyl- 
inder head. 


Installation is carried out in the reverse order; note the following: 
— Install bottom section of intake manifold > page 272 . 
- Install intake manifold (top section) > page 267 . 
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T10133/8 


1.12 Checking fuel pressure and residual 
pressure (up to high-pressure pump) 

Special tools and workshop equipment required 

@ K-Jetronic pressure tester - V.A.G 1318- 


@ Adapter set - V.A.G 1318/10-12- 


@ Remote control - V.A.G 1348/3A- for V.A.G 1348 with adapter 
cable -V.A.G 1348/3-3- 


V.A.G 1348/30 


@ Fuel-resistant measuring container 

Test conditions 

+ Battery voltage at least 12.5 V. 

* Fuel filter OK. 

* Fuel tank at least 1/4 full. 

+ Fuel pump control unit - J538- OK; checking = Rep. gr. 20. 
* Ignition off. 

Checking fuel pressure 

— Remove luggage compartment floor lining. 


- Unscrew cover for flange (right-side) -arrows-. 
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- Carefully release electrical connector -2- from flange (right- 
side) and unplug. 


it Note 


Disregard -item 1-. 


— Connect remote control - V.A.G 1348/3A- for V.A.G 1348 to 
contact -1- using adapter cable -V.A.G 1348/3-3- and test lead 
from auxiliary measuring set - V.A.G 1594C- . 


- Tape off 2nd connector contact of adapter cable - 
V.A.G 1348/3-3- with insulating tape -arrow- to prevent short 
circuits. 


- Move switch of remote control - V.A.G 1348/3A- for V.A.G 
1348 to front of engine compartment. 


- Connect contact -4- to body earth via an improvised auxiliary 
lead. 


A20-10084 


- Connect crocodile clip to battery “+”. 


—- Pull off engine cover panel (rear) -arrows-. 


rN WARNING 


@ The fuel system operates under high pressure. The pres- 
sure in the high-pressure part of the injection system must 
be reduced to a residual pressure prior to opening the 
system = page 261. 

@ Aclean cloth must then be wrapped around the connec- 


tion and the residual pressure dissipated by carefully loos- 
ening the connection. 


— Disconnect fuel line -arrow-. 
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- Connect K-Jetronic pressure tester - V.A.G 1318- with adapt- 
ers - V.A.G 1318/11- and -V.A.G 1318/12- to fuel pipe. 


— Fit auxiliary hose -arrow- onto pressure tester and hold it ina 
container. 


— Open cut-off valve on pressure tester. Lever points in direction 
of flow. 


- Bleed fuel system by pressing remote control briefly. 


- Close cut-off valve on pressure tester. Lever is at right angle 
to direction of flow -arrow-. 


- Press button on remote control until pressure tester shows no 
further increase in pressure. 


* Specification: approx. 6 bar 

If specification is not obtained: 

— Check delivery rate of fuel pump > Rep. gr. 20. 
Checking residual pressure 


- Check leak-tightness and residual pressure by watching the 
drop in pressure on the pressure gauge. 


+ After 10 minutes pressure should still be at least 3.75 bar. 

If the residual pressure drops below 3.75 bar: 

@ Check union between pressure tester and fuel line for leaks. 
@ Check pressure tester for leaks. 

@ Check fuel lines and their connections for leaks. 

o 


Renew fuel filter with integrated fuel pressure regulator > Rep. 
gr. 20. 


@ Renew fuel pump = Rep. gr. 20. 


Assembly is carried out in the reverse order; note the following: 


ie Note 


Before removing the pressure tester, release the fuel pressure by 
opening the cut-off valve. Hold a container under the connection. 


Tightening torque 

Component Nm 

Fuel line to fuel rail 28 

1.13 Removing and installing high-pressure pump 
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Special tools and workshop 
equipment required 


@ Socket, 14 mm - 3150- 


@ Torque wrench - V.A.G 
1331- 


@ Ratchet - V.A.G 1331/1- 
@ Socket - T40055- 


V.A.G 1331/1 


V.A.G 1331 


Removing 


oN WARNING 


¢ The fuel system operates under high pressure. The pres- 
sure in the high-pressure part of the injection system must 
be reduced to a residual pressure prior to opening the 
system => page 261. 

@ Aclean cloth must then be wrapped around the connec- 


tion and the residual pressure dissipated by carefully loos- 
ening the connection. 


— Drain off coolant > page 222. 
- Remove coolant pipe (front) = page 234 . 
- Remove intake manifold (top section) > page 267 . 
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— Unscrew bolts -1 to 4- and -7-. 


— Loosen union nuts -5- and -6-. 


- Unbolt lifting eye -arrows-. 


AIS-10108 
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— Unplug electrical connector -2-. 


i Note 


Disregard -item 1-. 


— Remove bolts -arrows-. 
- Carefully lift high-pressure pipes. 


i Note 


Do not bend pipes to a different shape. 


- Take off high-pressure pump together with plunger. 
Installing 
Installation is carried out in the reverse order; note the following: 


it Note 


Renew O-ring. 


- Only lift high-pressure pipes slightly to fit the high-pressure 
pump. 


it Note 


M 
@ The connections of the high-pressure pipes must not be dam- 
aged. 


@ Do not attempt to bend high-pressure pipes to a different 
shape. 

- Insert high-pressure pump with plunger in cylinder head and 
tighten. 

- Tighten union nuts on high-pressure pipes hand-tight initially. 

- Ensure that high-pressure pipes are not under tension. 

- To tighten union of high-pressure pipe (14 mm) at high-pres- 


sure pump, use torque wrench - V.A.G 1331- with ratchet - 
V.A.G 1331/1- and socket, 14 mm - 3150- . 
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V.A.G 1331/1 


023-0225 


- To tighten union of high-pressure pipe (17 mm) at high-pres- 
sure pump, use torque wrench - V.A.G 1331- with ratchet - 
V.A.G 1331/1- and socket - T40055- . 


- Install intake manifold (top section) > page 267 . 


V.A.G 1331/1 


- Install coolant pipe (front) = page 234 . 


- Fill cooling system = page 224 . V.AG 1331 

Tightening torques 740055 

Component Nm 

High-pressure pump to cylinder head 10 A13-10038 
High-pressure pipes to high-pressure pump 25 


1.14 Bleeding-fuel system 


In order to prevent damage to the catalytic converter, the fuel 
system must be bled after working on the fuel pipes or the fuel 
filter. 


Procedure 


- Start engine and let it run at moderate speed for several mi- 
nutes and then switch off. 


ie Note 


To begin with, the engine may not run smoothly due to air in fuel 
system. 

- Check fuel system for leaks. 

— Interrogate event memory and erase if necessary. 


— After completing the repair, road-test the vehicle. Accelerate 
with full throttle at least once. Then inspect fuel system for 
leaks again. 


— Interrogate event memory and erase if necessary. If you have 
erased event memory, you must then generate readiness 
code in engine control unit in “Guided Fault Finding” mode 
= Vehicle diagnostic tester. 

1.15 Wiring and component check with test 

box - V.A.G 1598/42- 


Special tools and workshop equipment required 
@ Adapter cable - V.A.G 1598/39- 


Bc 


Se" 


Wo0-10004 
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@ Test box - V.A.G 1598/42- 


i Note 


H 
@ The test box - V.A.G 1598/42- has 105 sockets. It can be con- 
nected to the engine control unit via 2 different adapter cables. 


¢ The engine control unit is connected to the vehicle's wiring 
harness via two connectors, one of which has 60 pins, the 
other has 94 pins. 


@ To carry out tests on the 60-pin wiring harness connector, the 
adapter cable -V.A.G 1598/39-1- is connected to connector 
‘A’ on the test box. For components connected to 60-pin wiring 
harness connector + Current flow diagrams, Electrical fault 
finding and Fitting locations. 


¢ To carry out tests on the 94-pin wiring harness connector, the 
adapter cable -V.A.G 1598/39-2- must be connected to con- 
nectors “A” and “B” on the test box. For components connec- 
ted to 94-pin wiring harness connector > Current flow 
diagrams, Electrical fault finding and Fitting locations. 


@ The test box - V.A.G 1598/42- is designed so it can be con- 
nected both to the wiring harness for the engine control unit 
and to the engine control unit itself at the same time. The ad- 
vantage of this is that the electronic engine control system 
remains fully functional when the test box is connected (for 
example, for measuring signals when the engine is running). 


¢@ The instructions for performing the individual tests indicate 
whether or not the engine control unit itself also needs to be 
connected to the test box. 


¢ Always use auxiliary measuring set - V.A.G 1527B- to connect 
test equipment (e.g. voltage tester - V.A.G 1526 E-, hand-held 
multimeter - V.A.G 1594C- etc.). 


The engine control unit has to be removed before connectors can 
be unplugged from engine control unit = page 287 . 


rN Caution 


To prevent damage to electronic components, select appro- 
priate measuring range before connecting measuring leads 
and observe test requirements. 
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V.A.G 1598/42 


1 — V.A.G 1598/42 


724-0622 


- Connect test box - V.A.G 1598/42- to wiring harness with 
adapter cable - V.A.G 1598/39-1- or adapter cable -V.A.G 
1598/39-2- . Connect earth clip of test box to negative terminal 
of battery. The instructions for performing the individual tests 
indicate whether or not the engine control unit itself also needs 
to be connected to the test box. 


- Carry out test as described in relevant repair procedure. 


—- After completing tests re-install engine control unit 
= page 287. 


After re-connecting the engine control unit the following opera- 
tions must be performed: 


—- Interrogate event memory and erase if necessary. If you have 
erased event memory, you must then generate readiness 
code in engine control unit in “Guided Fault Finding” mode. 


1.16 Removing and installing engine control 
unit 
Special tools and workshop equipment required 


°Hotair blower 220'V/ 50'H2*VAS' 1978/14: =item 1- with noz- 
zlé attachment -2- from wiring harness repair set- VAS 1978A- 


@ Vice-grip pliers -3- (commercially available) 


ie Note 


@ The engine control unit -1- is bolted to the protective housing 
-4-. To make it more difficult to unscrew the shear bolts -3- for 
locking plate -2-, their threads have been coated with locking 
fluid. 


@ The protective housing has to be removed before the connec- 
tors can be unplugged from the engine control unit (e.g. to 
connect the test box or renew the engine control unit). 


Removing 


— When renewing engine control unit, select diagnosis object 
“Renew engine control unit” in “Guided Fault Finding” > Vehi- 
cle diagnostic tester. 


- Switch off ignition and remove ignition key. 


+1 — V.A.G 1598/42 


24-0875 


24-047 
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—- Pull off rubber seal -1- on plenum chamber covers. 


- Detach plenum chamber cover (right-side) -2-. 


it Note 


Disregard -item 3-. 


- Unclip cover for engine control unit. 
— Remove bolts -arrows-. 


- Detach both retainers and engine control unit from electronics 
box (plenum chamber). 


- Lay aside engine control unit with electrical connectors,at- 
tached. 


- Disconnect 81-pin connector at engine control unit. 


it Note 


@ The 60-pin connector is secured with the protective housing 
and remains attached when removing the engine control unit. 


@ When the multi-pin connectors are unplugged from the engine 
control unit, the learnt values are erased, but the contents of 
the event memory remain intact. 


FY Caution 


The following procedure must be followed exactly to prevent 
any damage (burning) to wiring, connectors, insulation and 
control units. Observe operating instructions for hot air blower. 


- Select settings on hot air blower as shown in illustration, i.e. 
set temperature potentiometer -2- to max. heat output and 
two-stage air flow switch -3- to position “3”. 


i Note 


Then use hot air blower to heat threaded holes in protective hous- 
ing into which shear bolts have been screwed. This reduces the 
inhibiting action of the locking fluid on the shear bolt threads and 
makes it easier to unscrew these bolts. 
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24-0476 


rN WARNING 


Parts of the protective housing will become very hot as a result 
of heating the shear bolts. Take care to avoid burns. Try to 
ensure that only the thread is heated and none of the nearby 
components. These should be covered if necessary. 


- Carry out the following operations on the two shear bolts -4- 
in turn. 


24-0503, 


—- Direct nozzle -1- of hot air blower at shear bolt -2- of protective 
housing. You can rest the nozzle on the top section of the pro- 
tective housing. 


- Switch on the hot air blower and heat the bolt for approximately 
20 ... 25 seconds. 


- Grasp head of bolt -2- with vice-grip pliers -1- and unscrew 
shear bolt -arrows-. 


— Repeat the procedure for the 2nd shear bolt. 


ite Note 


Be particularly careful here, as this shear bolt is in the immediate 
vicinity of control unit connector. 


- Release locking plate for control unit connectors. 


724-0481 


— Release retaining tabs and unplug connectors from engine 
control unit. 


ite Note 


When the connectors are unplugged from the engine control unit, 
the learnt values are erased, but the contents of the event mem- 
ory remain intact. 

Installing 

Installation is carried out in the reverse order; note the following: 
—- Reinstall the engine control unit into the protective housing. 


- Clean threaded holes for shear bolts to remove any residue 
from locking fluid. This can be done using a thread tap. 


— Use new shear bolts. 


After installing a new engine control unit, the following operations 
must be performed: 


- Activate engine control unit in “Guided Fault Finding”, “Renew 
engine control unit” > Vehicle diagnostic tester. 
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1.17 Removing and installing Lambda probe 
before catalytic converter - bank 1 (right) 


Special tools and workshop equipment required 


¢@ Lambda probe open ring spanner set - 3337- 


Removing 


EE Note 


All cable ties which are released or cut open when removing must 
be fitted in the same position when installing. 


Pull off engine cover panel (rear) -arrows-. 


‘AlO-1515 


AGE 


— If fitted, remove cover for suspension turret (right-side); to do 
so, detach spreader clips -1- and unscrew nut -2-. 


— Pull cover out of retainers -arrows-. 


Ai0-1562 


— Pull non-return valve -2- off connection at air intake hose. 


- Unclip vacuum line -1- and fuel line -3- from retainer on air 
intake hose. 


- Release hose clips -arrows- and'remove ‘airintakeshose! 


‘A1s-10282 
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— Unplug electrical connector -1-. 
— Detach vacuum hose -2-. 
— Remove bolts -arrows-. 


- Take out air cleaner housing. 


—- Unplug electrical connector -2- for Lambda probe - G39- . 


ite Note 


Disregard -items 1, 3, 4-. 


— Unscrew Lambda probe -2- using Lambda probe open ring 
spanner set -3337/7- . 


ite Note 


Shown in illustration with engine removed. 


Installing 


Installation is carried out in the reverse order; note the following: 


ite Note 


@ Threads of new Lambda probes are already coated with as- 
sembly paste; the paste must not get into the slots on the probe 
body. 


@ /freinstalling the old Lambda probes, coat the threads with 
high-temperature paste > Electronic parts catalogue . The 
paste must not get into the slots on the Lambda probe body. 


@ Fit all cable ties in the original positions when installing. 


@ When installing, the Lambda probe wire must always be reat- 
tached at the same locations to prevent it from coming into 
contact with the exhaust pipe. 


Tightening torques 

Component Nm 
Lambda probe in front exhaust pipe 55 
Air cleaner housing to body 5 

Hose clips (9 mm wide) 3 


‘A10-10369 


‘A24-10007 
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1.18 Removing and installing Lambda probe 
before catalytic converter - bank 2 (left) 


Special tools and workshop equipment required 


¢@ Lambda probe open ring spanner set - 3337- 


& 
AEEC ]},, 


Removing 


it Note 


All cable ties which are released or cut open when removing must 
be fitted in the same position when installing. 


— Pull off engine cover panel (rear) -arrows-. 


- Unscrew bolts -arrows- and unplug electrical connectors at ig- 
nition coils. 


EE Note 


Disregard items marked -1 ... 4-. 


ves 6h 


I 
=! 


— Unplug electrical connector -3- for Lambda probe 2 - G108- 
and move wiring clear. 


it Note 


Disregard -items 1, 2, 4-. 


‘A24-10008 
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— Unscrew Lambda probe -1- using Lambda probe open ring 
spanner set -3337/7- . 


it Note 1 2 
72 


Shown in illustration with engine removed. 


Installing 
Installation is carried out in the reverse order; note the following: 


ie Note ul 


@ Threads of new Lambda probes are already coated with as- 
sembly paste; the paste must not get into the slots on the probe 
body. 


@ /freinstalling the old Lambda probes, coat the threads with 
high-temperature paste > Electronic parts catalogue . The 
paste must not get into the slots on the Lambda probe body. 


‘A24-10006 


@ Fit all cable ties in the original positions when installing. 


@ When installing, the Lambda probe wiring must always be re- 
attached at the same locations to prevent it from coming into 
contact with the exhaust pipe. 


Tightening torque 

Component Nm 
Lambda probe in front exhaust pipe 55 

1.19 Removing and installing Lambda probe 


after catalytic converter - bank 1 (right) 
Special tools and workshop equipment required 
@ Lambda probe open ring spanner set - 3337- 
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Removing 


i Note 


All cable ties which are released or cut open when removing must 
be fitted in the same position when installing. 


— Pull off engine cover panel (rear) -arrows-. 


— If fitted, remove cover for suspension turret (right-side); to do 
so, detach spreader clips -1- and unscrew nut -2-. 


— Pull cover out of retainers -arrows-. 


— Pull non-return valve -2- off connection at air intake hose. 


- Unclip vacuum line -1- and fuel line -3- from retainer on air 
intake hose. 


- Release hose clips -arrows- and remove air intake hose. 


- Unplug electrical connector -1- for Lambda probe after cata- 
lytic converter - G130- and move wiring clear. 


i Note 


Disregard -items 2, 3, 4-. 
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ll 
* (ee 


Ai0-1682 
| 


‘AI-10252 


‘A24-10008 


n ¥ 


Unscrew Lambda probe -1- using Lambda probe open ring 
spanner set -3337/7- . 


it Note 


Shown in illustration with engine removed. 


Installing 


Installation is carried out in the reverse order; note the following: 


ie Note 


@ Renew O-ring. 


@ Threads of new Lambda probes are already coated with as- 
sembly paste; the paste must not get into the slots on the probe 
body. 


@ /freinstalling the old Lambda probes, coat the threads with 
high-temperature paste > Electronic parts catalogue . The 
paste must not get into the slots on the Lambda probe body. 


@ Fit all cable ties in the original positions when installing. 


@ When installing, the Lambda probe wire must always be reat- 
tached at the same locations to prevent it from coming into 
contact with the exhaust pipe. 


Tightening torques 


Component Nm 
Lambda probe in front exhaust pipe 55 

Hose clips (9 mm wide) 3 

1.20 Removing and installing Lambda probe 


after catalytic converter - bank 2 (left) 
Special tools and workshop‘equipment required 
@ Lambda probe open ring spanner set - 3337- 


‘A24-10007 


1. Servicing Simos injection system 295 


Removing 


- Pull off engine cover panel (rear) -arrows-. 


- Unplug electrical connector -4- for Lambda probe 2 after. cat- 
alytic converter - G131- . 


i Note 


Disregard -items 1, 2, 3-. 


— Unscrew Lambda probe -2- using Lambda probe open ring 
spanner set -3337/7- . 


EE Note 


Shown in illustration with engine removed. 


Installing 
Installation is carried out in the reverse order; note the following: 


i Note 


@ Renew O-ring. 


@ Threads of new Lambda probes are already coated with as- 
sembly paste; the paste must not get into the slots on the probe 
body. 


¢@ /freinstalling the old Lambda probes, coat the threads with 
high-temperature paste > Electronic parts catalogue . The 
paste must not get into the slots on the Lambda probe body. 


@ When installing, the Lambda probe wire must always be reat- 
tached at the same locations to prevent it from coming into 
contact with the exhaust pipe. 


Tightening torque 
Component Nm 
Lambda probe in front exhaust pipe 55 
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‘A24-10006 


6- Ex 


1 Removing and installing parts of ex- 
haust system 


=> “1.1 Exhaust system - exploded view”, page 297 


aust system 


=> “1.2 Separating front exhaust pipe with catalytic converter from 
front exhaust pipe”, page 301 


= “1.3 Separating front exhaust pipe and front silencer”, 
page 302 


= “1.4 Separating centre and rear silencers”, page 303 


= “1.5 Removing and installing front exhaust pipe (left-side) with 
catalytic converter’, page 305 


= “1.6 Removing and installing front exhaust pipe (right-side) with 


catalytic converter’, page 309 


> “1.7 Exhaust manifold - exploded view”, page 312 


= “1.8 Removing and installing exhaust manifold (left-side)", page 
313 


= “1.9 Removing and installing exhaust manifold (right-side)”. 
page 317 


= "1.10 Stress-free alignment of exhaust system”, page 318 


= “1.11 Aligning tailpipes”, page 319 


= “1.12 Checking exhaust system for leaks”, page 319 


1.1 Exhaust system - exploded view 


ie Note 


After working on the exhaust system, ensure that the system is not under stress and that it has sufficient 
clearance from the body. If necessary, loosen clamps and align silencers and exhaust pipes so that sufficient 
clearance is maintained to the body at all points and the mountings are evenly loaded. 
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1 - Centre silencer 


Qa 


Qa 


Q 


2 - Rubber mounting 


Qa 


3-23Nm 
4 - Bolt 
5-27Nm 


Qa 
Qa 


6 - Exhaust manifold 


Qa 


7 - Gasket 


Qa 


8 - Lambda probe after catalyt- 


Combined in one unit 
with rear silencer as 
original equipment. Can 
be renewed individually 
for repair purposes 
Cutting point 

=> page 303 

Align exhaust system so 
it is free of stress 

= page 318 


Check preload 

=> “1.10 Stress-free 
alignment of exhaust 
system”, page 318 


Renew 


Coat with high-tempera- 
ture paste; for high-tem- 
perature paste refer to 
= Electronic parts cata- 
logue 


Removing and instal- 
ling: left-side 

=> page 313 , right-side 
= page 317 


Renew i 27 2625 A26-10167 


ic converter 


Qa 


Qa 


Q 


Threads.ofinew: Lambda probes are: already.greased.with:assembly paste; the paste must not get into 
the slots'onthe' Lambda probe body: 


When re-using the old Lambda probe, grease thread with high-temperature paste; the paste must not 
get into the slots of the Lambda probe body; high-temperature paste = Electronic parts catalogue 


Removing and installing > page 293 , > page 295 


9 - Front exhaust pipe with catalytic converter 


Protect against knocks and impact 


Combined as one unit with front exhaust pipe and front silencer as original equipment; can be renewed 
separately as required 


Removing and installing: left-side > page 305 , right-side > page 309 
Cutting locations = page 301 

Mounting components: left-side = page 300 , right-side = page 301 
Align exhaust system so it is free of stress = page 318 


10 - Clamp (top) 


To enable individual renewal of front exhaust pipe / front exhaust pipe with catalytic converter 
Position clamp so that it aligns with centre of cutting location 

Installation position: bolt connections face towards rear 

Before tightening bolt connections, align exhaust system so it is free of stress > page 318 
Tighten bolt connections evenly 
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11-23Nm 


12 - Front exhaust pipe 
With flexible joint; do not bend flexible joint more than 10° - otherwise it can be damaged 
Protect against knocks and impact 


Combined with front exhaust pipe with catalytic converter and front silencer as original equipment. Can 
be renewed individually for repair purposes 


Removing and installing: left-side = page 305 , right-side = page 309 

Cutting locations: front exhaust pipe/catalytic converter = page 301 , front silencer = page 302 
Mounting components: left-side = page 300 , right-side > page 301 

Align exhaust system so it is free of stress = page 318 


oooo ooo 


13 - Clamp (centre) 
Q Position clamp so that it aligns with centre of cutting location 
Q Installation position > page 300 
Q Before tightening bolt connections, align exhaust system so it is free of stress = page 318 
Q Tighten bolt connections evenly 
14-23Nm 


15 - Front silencer 


Q Combined as one unit with front exhaust pipe / catalytic converter and front exhaust pipe as original 
equipment; can be renewed separately as required 


Q > Removing and installing: left-side = page 305.,,right-side, ».page 309 
Q > Cutting locations = page 301 
Q Align exhaust system so it is free of stress = page 318 

16 - Clamp (front) 
Q_ To enable individual renewal of front exhaust pipe and front silencer 
Q Position clamp so that it aligns with centre of cutting location 
Q Installation position > page 300 
Q Before tightening bolt connections, align exhaust system so it is free of stress = page 318 
Q_ Tighten bolt connections evenly 

17-23Nm 

18 - Mounting 

19-22 Nm 

20 - 23 Nm 
Q Renew 


21 - Tailpipe 
Q > Check preload => “1.10 Stress-free alignment of exhaust system”, page 318 
22 -23 Nm 


23 - Rubber mounting 
Q > Check preload => “1.10 Stress-free alignment of exhaust system”, page 318 


24 - Rear silencer 


Q > Combined in one unit with centre silencer as original equipment. Can be renewed individually for repair 
purposes 


Q Cutting point > page 303 
Q Align exhaust system so it is free of stress = page 318 
25 - Clamp (rear) 
Q For separate replacement of centre and rear silencers 
Q Position clamp so that it aligns with centre of cutting location 
Q Installation position > page 300 
Q Before tightening bolt connections, align exhaust system so it is free of stress = page 318 
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Q Tighten bolt connections evenly 
26 - 23 Nm 
27 - Connecting bracket 


Installation position of front and centre clamps 


—- Fitclamps so that ends of bolts do not protrude beyond bottom 
of clamp. 


* Bolt connections face outwards. 


Installation position of rear clamps 


- Fitclamps so that ends of bolts do not protrude beyond bottom 
of clamps. 


* Bolt connections face one another. 


Components of exhaust pipe mountings (left-side) for vehicles 
with front-wheel drive and vehicles with four-wheel drive 


1- Bolt, 25 Nm 

2- Washer 

3- Compression spring 
4- Spacer sleeve 

5- Spacer sleeve 

6- Bracket 

7- Buffer 

8- Spacer sleeve 

9- Bolt, 25 Nm 
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26-0807 


‘226-0810 


Components of exhaust pipe mountings (right-side) for vehicles 
with front-wheel drive and vehicles with four-wheel drive 


1- Spacer sleeve 

2- Compression spring 
3- Washer 

4- Bolt, 25Nm 

5- Bolt, 25Nm 

6- Spacer sleeve 

7- Buffer 

8- Bracket 


9- Spacer sleeve 


Centre mounting components on vehicles with front-wheel drive 
Aico Studs 

2.7) Bracket 

3- Bolt, 25Nm 

4- Bolt, 25Nm 

5- Bracket 

6- Nut, self-locking, 25 Nm 

7- Nut, self-locking, 25 Nm 

8- Bolt, 25Nm 


Centre mounting components on vehicles with four-wheel drive 
1- Studs 

2- Bracket 

3- Bracket 

4- Nut, self-locking, 25 Nm 

5- Nut, self-locking, 25 Nm 

6- Bolts, 25 Nm 


26-0824 


1.2 Separating front exhaust pipe with cat- 
alytic converter from front exhaust pipe 


@ The connecting pipe can be cut through at the point marked 
so that the front exhaust pipe with catalytic converter / front 
exhaust pipe can be renewed separately. 


@ The cutting point is marked by an indentation on the circum- 
ference of the exhaust pipe. 


Special tools and workshop equipment required 
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¢ 


Procedure 


Chain pipe cutter - VAS 6254- 


VAS 6254 


26-0790 


Remove front exhaust pipe together with catalytic converter: 
left-side = page 305 , right-side = page 309 . 


Cut through exhaust pipe at a right angle at cutting point 
-arrow- using chain-type pipe cutter - VAS 6254- . 


‘A26-10186 


When reassembling, position. the clamp,-arrow;.centrally over. 
the cutting point. 


Install clamp with bolts pointing towards rear. 
Align exhaust system so it is free of stress > page 318 . 


‘Aze-10187 


1.3 Separating front exhaust pipe and front 
silencer 
@ The connecting pipe can be cut through at the point marked 


+ 


so that the front exhaust pipe and front silencer can be re- 
newed separately. 


The cutting point is marked by an indentation on the circum- 
ference of the exhaust pipe. 


Special tools and workshop equipment required 
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@ Chain pipe cutter - VAS 6254- 


Procedure 


- Cut through exhaust pipes at a right angle at cutting point 
-arrows-'using' chain pipe cutter = VAS'6254-". 


— When reassembling, position the clamps -arrows- centrally 
over the cutting point. 


—- Fitclamps so that ends of bolts do not protrude beyond bottom 
of clamps. 


* Bolt connections face outwards. 


- Align exhaust system so it is free of stress = page 318 . 


1.4 Separating centre and rear silencers 


The connecting pipe can be cut through at the cutting point pro- 
vided in order to renew the centre and rear silencers separately. 


The cutting point is marked by an indentation on the circumfer- 
ence of the exhaust pipe. 


Special tools and workshop equipment required 


VAS 6254 


26-0780 


(A26-0807 


4. Removing and installing parts of exhaust system GOS 


@ Chain pipe cutter - VAS 6254- 


VAS 6254 


26-0790 


Procedure 


- Cut through exhaust pipes at a right angle at cutting point 
-arrows- using chain pipe cutter - VAS 6254- . 


= [es-o782 


- When reassembling, position the clamps -arrows- centrally 
over the cutting point. 


‘26-0806 


—- Fitclamps so that ends of bolts do not protrude beyond bottom 
of clamps. 


+ Bolted Connections'face:inwards: 
- Align exhaust’system so it is free of Stress > page 318" 


‘426-0810 
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1.5 Removing and installing front exhaust 
pipe (left-side) with catalytic converter 


Removing 


ie Note 


All cable ties which are released or cut open when removing must 
be fitted in the same position when installing. 


— Pull off engine cover panel (rear) -arrows-. 


— Unplug electrical connector -4- for Lambda probe 2 after cat- 
alytic converter - G131- and move wiring clear (downwards). 


— Unscrew nut -2- (accessible from above) connecting front ex- 
haust pipe to exhaust manifold. 


ite Note 


Shown from rear with engine removed for illustration purposes. 


~126-10068 | 


— Remove front left wheel. 


ite Note 


Secure brake disc with wheel bolts. 


— If fitted, remove bolts -arrows- securing exhaust pipe for aux- 
iliary/additional heater to noise insulation. 


A10-0407 
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- Release quick-release fasteners -1- and -2- and take off noise 
insulation. 


- Remove noise insulation in left-side wheel housing -arrows-. 


— Remove bolts -1- and -2-. 


- Detach bracket for front exhaust pipe. 


- Unbolt cross piece (front) -arrows-. 


306 Rep. o1.26- Exhaust system 


‘A10-1870 


—- Disconnect exhaust system at clamp (left-side) -1-. 


ite Note 


To avoid any damage, the flexible joint in the front exhaust pipe 
must not be bent more than 10°. 


— Unscrew nut -left arrow- at mounting bracket for front exhaust 
pipe (left-side). 
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Move Lambda probe cable clear. 


- Unscrew nuts -1- and -3- (accessible from below) connecting 
front exhaust pipe to exhaust manifold. 


fi Note 


Shown in illustration with engine removed. 


Remove front exhaust pipe with catalytic converter. 
Installing 


Installation is carried out in the reverse order; note the following: 


EE Note 


¢@ Renew gaskets and self-locking nuts. 

¢ Fit all cable ties in the original positions when installing. 

@ When installing, the Lambda probe wire must always be reat- 
tached at the same locations to prevent it from coming into 
contact with the exhaust pipe. 

Install cross piece for subframe = Rep. gr. 40. 

Install cross piece (front) = Rep. gr. 50. 

Align exhaust system so it is free of stress > page 318 . 


EE Note 


Components of exhaust pipe mountings: mounting (left-side) 

= page 300 , centre mounting for vehicles with front-wheel drive 
= page 301, centre mounting for vehicles with four-wheel drive 
= page 301. 


Tightening torques 


Component Nm 
Front exhaust pipe with catalytic converter to 27 1)2) 
exhaust manifold 

Mounting plate to front exhaust pipe 25 
Mounting bracket to gearbox support 25 
Front exhaust pipe to gearbox bracket 25 1) 


+ 1) Renew nuts. 


2) Grease with high-temperature paste; refer to > Electronic 
parts catalogue for high-temperature paste 
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‘26-1086 


1.6 Removing and installing front exhaust 
pipe (right-side) with catalytic converter 


Removing 


ie Note 


All cable ties which are released or cut open when removing must 
be fitted in the same position when installing. 


— Pull off engine cover panel (rear) -arrows-. 


210-1515, 


— Pull non-return valve -2- off connection at air intake hose. 


- Unclip vacuum'ine=1 ‘and fuel line “3- from retainer on'air 
intake hose. 


—- Release hose clips -arrows- and remove air intake hose. 


‘AIs-10252 


— Unplug electrical connector -1-. 
— Detach vacuum hose -2-. 
— Remove bolts -arrows-. 


- Take out air cleaner housing. 


‘A10-10359 


—- Unplug electrical connector -1- for Lambda probe after cata- 
lytic converter - G130- and move wiring clear (downwards). 


‘A24-10008 
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- Unscrew nut -2- (accessible from above) connecting front ex- 
haust pipe to exhaust manifold. 


— Remove front right wheel. 


i Note 


Secure brake disc with wheel bolts. 


- If fitted, remove bolts*“arrows“'securing exhaust’pipe: for auxe' 
iliary/additional heater to noise insulation. 


—- Release quick-release fasteners -1- and -2- and take off noise 
insulation. 


- Remove noise insulation in wheel housing (right-side) 
-arrows-. 
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‘10-1870 


- Remove bolts -1- and -2- on bracket (right-side) for front ex- 
haust pipe. 


- Unbolt cross piece (front) -arrows-. 


- Disconnect exhaust system at clamp (right-side) .-2-. 


ie Note 


To avoid any damage, the flexible joint in the front exhaust pipe 
must not be bent more than 10°. 


- Unscrew nut-right arrow- at mounting bracket for front exhaust 
pipe (right-side). 


26-0752 
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Move Lambda probe cable clear. 


- Unscrew nuts -1- and -3- (accessible from below) connecting 
front exhaust pipe to exhaust manifold. 


fi Note 


Shown in illustration with engine removed. 


Remove front exhaust pipe with catalytic converter. 
Installing 


Installation is carried out in the reverse order; note the following: 


EE Note 


¢@ Renew gaskets and self-locking nuts. 

¢ Fit all cable ties in the original positions when installing. 

@ When installing, the Lambda probe wire must always be reat- 
tached at the same locations to prevent it from coming into 
contact with the exhaust pipe. 

Install cross piece for subframe = Rep. gr. 40. 

Install cross piece (front) > “Rep.'gr.'50"; 

Align exhaust system so it is free ‘of Stress’ page'318 ” 


EE Note 


Components of exhaust pipe mountings: mounting (right-side) 
= page 301, centre mounting for vehicles with front-wheel drive 
= page 301, centre mounting for vehicles with four-wheel drive 
= page 301. 


Tightening torques 


Component Nm 

Front exhaust pipe with catalytic converter to 27 1) 2) 

exhaust manifold 

Mounting plate to front exhaust pipe 25 

Mounting bracket to gearbox support 25 

Front exhaust pipe to gearbox bracket 25 1) 

Hose clips (9 mm wide) 3 

* 1) Renew nuts. 

+ 2) Grease with high-temperature paste; refer to > Electronic 
parts catalogue for high-temperature paste 


1.7 Exhaust manifold - exploded view 
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1-25Nm 


Qa 
Qa 


Renew 


Coat with high-tempera- 
ture paste; for high-tem- 
perature paste refer to 
= Electronic parts cata- 
logue 


Note tightening se- 


quence = page 317 and 
= page 318 


2 - Bracket for heat shield 


3 - Exhaust manifold 


Qa 


Removing and instal- 
ling: left-side 

= page 313, right-side 
= page 317 


4 - Gasket 


Qa 


Renew 


5 - Heat shield 
6-10Nm 
7 - Lambda probe, 55 Nm 


Qa 


Qa 


Before catalytic convert- 
er 


Threads of new Lambda 
probes are already 
greased with assembly 
paste; the paste must 
not get into the slots on 
the Lambda probe body 


When re-using the old 
Lambda probe, grease 
thread with high-tem- 
perature paste; the 
paste must not get into 


AE 10051 


the slots of the Lambda probe body. High-temperature paste > Electronic parts catalogue 


8 - Front exhaust pipe 


With flexible joint; do not bend flexible joint more than 10° - otherwise it can be damaged 


Q Coat with high-temperature paste; for high-temperature paste refer to > Electronic parts catalogue 


Q For cylinder bank 2 (left-side) 
a 
Q_ Protect against knocks and impact 
Q_ Removing and installing > page 305 
Q Mounting components = page 300 
Q Align exhaust system so it is free of stress > page 318 
9-27Nm 
Q Renew 
10 - Gasket 
Q Renew 
1.8 


Special tools and workshop equipment required 


Removing and installing exhaust mani- 


fold (left-side) 
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@ Used oil collection and extraction unit - V.A.G 1782- 


Removing 


Remove front exhaust pipe (left-side) together with catalytic 
converter = page 305. 


Unplug electrical connector -3- for Lambda probe 2 - G108- 
and move wiring clear. 


Pull off engine cover panel (front) -arrows-. 


Unscrew bolts -arrows- and unplug electrical connectors at ig- 
nition coils. 


Unplug electrical connectors -3- and -4- and move wiring clear. 


it Note 


Disregard items -1- and -2-. 


Remove engine compartment seal from lock carrier and wing 
panel flanges. 
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V.A.G 1782 


‘wo0-10211 


A15-10054 


ite Note 


Before removing, mark direction of rotation of poly V-belt with 
chalk or felt-tip pen. If the belt runs in the opposite direction when 
it is refitted, this can cause breakage. 


— Turn the tensioner in the direction of the -arrow- to slacken the 
poly V-belt. 

— Remove poly V-belt from pulley for AC compressor. 

— Release pressure from the tensioner. 


— Remove bolts -1- and -2-. 


- Place used oil collection and extraction unit - V.A.G 1782- un- 
der engine. 


— Unscrew bolts -arrows- and detach engine oil cooler with cool- 
ant hoses -1- and -2- attached. 


- Unplug electrical connector -arrow- at engine mounting (left- 
side). 


10-1497 
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- Unplug electrical connector -1- for magnetic clutch on air con- 
ditioner compressor. 


FY WARNING 


The air conditioner refrigerant circuit must not be opened. 


—- Unscrew air conditioner compressor from bracket -arrows-. 


it Note 


To prevent damage to the condenser and refrigerant pipes/hoses, 
ensure that the pipes and hoses are not stretched, kinked or bent. 


- Tie up air conditioner compressor with lines attached to left- 
side of vehicle. 


Unbolt bracket for noise insulation -arrows-. 


Unscrew bolts -3- and -4- and remove heat shield downwards. 


— Remove nuts -1- and -8- and detach bracket for heat shield. 
— Unscrew nuts -2 ... 7- and -9- and remove exhaust manifold. 
Installing 


Installation is carried out in the reverse order; note the following: 


it Note 


Renew gaskets and self-locking nuts. 
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- Tighten exhaust manifold in 2 stages in the following se- 
quence: 


Initially tighten to 15 Nm. 
2. — Tighten to 25 Nm. 


— Install front exhaust pipe (left-side) together with catalytic con- 
verter > page 305 . 


- Align exhaust system so it is free of stress > page 318 . 


—- Install air conditioner compressor > Rep. gr. 87 . 


- Install poly V-belt > page 87 . A26-10142 
Tightening torques 

Component Nm 

Exhaust manifold to cylinder head 25 1)2) 

Heat shield to bracket for heat shield 10 


* 1) Renew nuts. 


2) Grease with high-temperature paste; refer to > Electronic 
parts catalogue for high-temperature paste 


1.9 Removing and installing exhaust mani- 
fold (right-side) 
Removing 


- Remove front exhaust pipe (right-side) together with catalytic 
converter = page 309. 


- Unplug electrical connector -2- for Lambda probe - G39- and 
move wiring clear. 


- Unscrew bolts -1 ....4- and pull out heat shield upwards. 


sul 


|_Aze-1070 | 
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— Remove nuts -7- and -9- and detach bracket for heat shield. 
— Unscrew nuts -1 ... 6- and -8- and remove exhaust manifold. 
Installing 


Installation is carried out in the reverse order; note the following: 


it Note 


Renew gaskets and self-locking nuts. 


- Tighten exhaust manifold in 2 stages in the following se- 
quence: 


Initially tighten nuts to 15 Nm. 
2. — Tighten nuts to 25 Nm. 


- Install front exhaust pipe (right-side) together with catalytic 
converter => page 309. 


— Align exhaust system so it is free of stress > page 318. 


Tightening torques 

Component Nm A26-10143 
Exhaust manifold to cylinder head 25 1)2) 

Heat shield to bracket for heat shield 10 


+ 1) Renew nuts. 


+ 2) Grease with high-temperature paste; refer to > Electronic 
parts catalogue for high-temperature paste 


1.10 Stress-free alignment of exhaust system 


it Note 


The exhaust system must be aligned when it is cool. 


- Align front section of exhaust system including front silencer 
and clamps = Item 10 (page 298) and = Item 16 (page 299) . 


- Loosen bolts for clamps = Item 13 (page 299) . 


- Push exhaust system towards front of vehicle -arrow-, so:that 


rubber mountings = Item 2 (page 298) are pre-loaded by‘di+ 
mension -a-. 


* Dimension -a- = 11mm 
- Tighten bolts on clamps evenly to 23 Nm. 
- Align tailpipes > page 319 . 
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1.11 Aligning tailpipes 

Procedure 

— Check clearance between tailpipes and bumper on both sides. 
+ Dimension -x- (left-side) = dimension -x- (right-side) 


If necessary, correct dimension -x- as follows: 


— Slacken bolt connection -arrow- on brace between exhaust 
pipes. 
—- Adjust the distance between the rear silencers. 


- Tighten bolt connection to 25 Nm. 


— Check distances -y- and -z- between tailpipes and bumper. 
+ Dimension -y- = 18 ... 22 mm. 
+ Dimension -z- = 8 ... 12 mm. 


— Ifnecessary, check whether the exhaust system is aligned free 
of stress > page 318. 


Tightening torque 
Component Nm 
Brace between exhaust pipes 23 1) 


* 1) Renew nut. 


1.12 Checking exhaust system for leaks 
—- Start engine and run at idling speed. 


- Seal off tailpipes for duration of leak test with cloths or plugs, 
etc. 


- Listen at joints between cylinder head/exhaust manifold, ex- 
haust manifold/front exhaust pipe etc. to check for leaks. 


— Repair any leaks that are found. 
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ition system 


1 Servicing ignition system 


= “1.1 Technical data”, page 320 


= “1.2 Removing and installing ignition coils”, page 320 


14 Technical data 

Engine code 3.2 ltr. / 4V / 188 kW] 3.2 ltr. / 4V / 191 kW 
engine engine 

Idling speed 50 ... 750 rpm (not adjustable) 


Ignition timing 


Cannot be adjusted; determined by control 
unit 


Ignition system 


Multi-coil system with 6 ignition coils (output 
stages integrated) connected directly to 
spark plugs 


Spark plugs Designations| + Data sheets for exhaust emissions test 
Tightening torque = Maintenance ; Booklet 404 

Firing order 1-5-3-6-2-4 

1.2 Removing and installing ignition coils 


Special tools and workshop equipment required 
@ Puller - T40039- 


Removing 


— Pull off engine cover panel (front) -arrows-. 
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740039 


[A10-10158 | 


Cylinder bank 1 (right-side): 


— Pull off engine cover panel (rear) -arrows-. 


- If fitted, remove cover for suspension turret (right-side); to do 
so, detach spreader clips -1- and unscrew nut -2-. 


— Pull cover out of retainers -arrows-. 


Aio-1582 |, 


— Release hose clip -arrow- and disconnect air intake hose at 
air cleaner housing. 


— Detach electrical connector -1- at non-return valve 


— Detach vacuum line -2-. 
- Release hose clips -arrows- and remove air intake hose. 
— Unplug electrical connector -1-. 


- Detach vacuum hose =2=, 
— Remove bolts -arrows-- 


Als 10252 


- Take out air cleaner housing. 


— Unplug electrical connectors at coolant temperature sender - 
G62- -item 1- and variable intake manifold flap change-over 
valve - N239- -item 2-. 
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- Unplug electrical connectors: 

1- Exhaust camshaft control valve 1 - N318- 
2- Camshaft control valve 1 - N205- 

3- Hall sender - G40- 

4- Intake manifold flap potentiometer - G336- 
5- Hall sender 3 - G300- 


- Unscrew bolts -arrows- and unplug electrical connectors at ig- 
nition coils. 


- Move wiring harness clear. 


Cylinder bank 2 (left-side): 


- Unplug electrical connectors at variable intake manifold posi- 
tion sender - G513- -item 1- and at fuel pressure sender for 
low pressure - G410- -item 2-. 


- Unplug electrical connectors: 

1- Hall sender 2 - G163- 

2- Camshaft control valve 2 - N208- 

3- Exhaust camshaft control valve 2 - N319- 
4- Hall sender 4 - G301- 


- Unscrew bolts -arrows- and unplug electrical connectors at ig- 
nition coils. 


- Move wiring harness clear. 


Continuation for both sides: 
- Pull ignition coils out with puller - T40039- . 
Installing 


Install in reverse order. 


Tightening torque 
Component Nm 
Hose clips (9 mm wide) 3 
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IV Contents 


- Technical data 


1 Safety precautions 

(ARL003707; Edition 02.2014) 

="1.1 Safety precautions when working on the fuel system”, page 
4 


=> “1.2 Safety precautions when using testers and measuring in- 
struments during a road test”, page 2 


1.1 Safety precautions when working on the 
fuel system 


When working on the fuel system note the following warnings: 


rN WARNING 


Risk of injury - fuel system operates under high pressure. 


@ Before opening the system place a clean cloth around the 
connection. Then release pressure by carefully loosening 
the connection. 


¢@ Vehicles with FSI engine: fuel system components on the 
engine that are fed from the high-pressure pump operate 
under very high pressure. When working on the engine or 
injection system, the pressure in the high-pressure section 
of the system must be reduced to a residual pressure prior 
to opening > Rep. gr. 24. 


Health risk: avoid skin contact with fuel. 
@ Avoid skin contact with fuel. Wear fuel-resistant gloves. 
Mobile phones can cause an explosion risk. 


@ Ensure that any mobile phones are well clear of the work- 
bay. 


Perform the following steps before starting work on the fuel sys- 
tem: 


@ Fuel tank must not be full. The amount of fuel which can be 
left in the fuel tank is indicated in the corresponding procedure 
description. Drain fuel tank if necessary: rest-of-world vehicles 
= page 7 , USA vehicles > page 112. 


@ Before commencing work, switch on exhaust extraction sys- 
tem and place an extraction hose close to the opening in the 
fuel tank to extract escaping petrol fumes. 


@ Ifo exhaust extraction system is available, a radial fan with 


a displacement of at least 15 m3/h can be used (the fan motor 
must be clear of the air stream). 


Fuel tank must be empty when installing and removing to reduce 
weight. Drain fuel tank if necessary: rest-of-world vehicles 
= page 7 , USA vehicles = page 112. 


Observe the following to prevent injuries to persons and damage 
to the injection and ignition system: 


@ Persons wearing a cardiac pacemaker muStiatall:times'main~ 
tain a safe distance from high-voltage components such as the’ 
ignition system and xenon headlights. 


4. Safety precautions 1 


@ Do not touch or disconnect ignition coils with output stages 
when the engine is running or being turned at cranking speed. 


@ Always switch off the ignition before connecting or discon- 
necting electrical wiring for the injection or ignition system or 
tester cables. 

Always switch off ignition before washing engine. 

When installing, note colour coding of plug-in connectors. 


Plug-in connectors should engage audibly when connecting. 


“ff ¢ 


Pull plug-in connectors to check that they are correctly engag- 
ed. 


@ Erase any entries in event memory resulting from testing or 
installation > Vehicle diagnostic tester, [Guided _Functions], 

Interrogate event memory], then [Generate readiness 

code]. 


oN Caution 


To prevent irreparable damage to the electronic components 
when disconnecting the battery: 


@ Observe notes on procedure for disconnecting the battery. 


@ Always switch off the ignition before disconnecting the 
battery > Electrical system; Rep. gr. 27. 


1.2 Safety precautions when using testers 
and measuring instruments during a 
road test 


Note the following if testers and measuring instruments have to 
be used during a road test: 


oN WARNING 


Accidents can be caused if the driver is distracted by test 
equipment while road-testing, or if test equipment is not prop- 
erly secured. 


Persons sitting in the front passenger's seat could be injured if 
the airbag is triggered in an accident. 


+ Theuse of test equipment while driving causes distraction. 


+ There is an increased risk of injury if test equipment is not 
secured. 


@ Test equipment must always be secured on the rear seat 
with a strap and operated from the rear seat by a second 
person. 
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2 Repair instructions 
= “2.1 Rules for cleanliness”, page 3 


2 Test conditions”, page 3 
= "2.3 Contact corrosion”, page 3 


=> “2.4 Routing and attachment of pipes, hoses and wiring”, page 
4 


2.1 Rules for cleanliness 


Even small amounts of dirt can cause malfunctions. When work- 
ing on the fuel supply system and injection system, pay careful 
attention to the following basic rules: 


@ Carefully clean connection points and the surrounding area 
with engine cleaner or brake cleaner and dry thoroughly before 
opening. 


@ Immediately seal open lines and connections with clean plugs, 
for example from engine bung set - VAS 6122- . 


@ Place parts that have been removed on a clean surface and 
cover them over. Use only lint-free cloths. 


¢@ Carefully cover or seal open components if repairs cannot be 
carried out immediately. 


@ Only install clean components; replacement parts should only 
be unpacked immediately prior to installation. Do not use parts 
that have not been stored in their packing (e.g. in tool boxes 
etc.). 


@ When the system is open, do not work with compressed air 
and do not move the vehicle. 


@ Protect unplugged electrical connectors against dirt and mois- 
ture and make sure connections are dry when attaching. 


2.2 Test conditions 
+ Battery voltage at least 12.5 V. 


+ Fuel pump fuse OK = Current flow diagrams, Electrical fault 
finding and Fitting locations. 


+ Fuel pump relay - J17- / electric fuel pump 2 relay - J49- OK 
= Current flow diagrams, Electrical fault finding and Fitting lo- 
cations. 


+ Fuel pump control unit - J538-'OK; checking in [Eiiided Faure 
Finding] > Vehicle diagnostic, tester. 


* Fuel tank at least 1/4 full. 


* Fuel filter OK. 

* Fuel lines OK (not obstructed or crushed). 
* Ignition off. 

2.3 Contact corrosion 


Contact corrosion can occur if unsuitable fasteners are used (e.g. 
bolts, nuts, washers, etc.). 


For this reason, only fasteners with a special surface coating are 
used. 


Additionally, all rubber and plastic parts and all adhesives are 
made of non-conductive materials. 


2. Repair instructions. 


Always install new parts if you are not sure whether used parts 
can be re-fitted > Electronic parts catalogue . 


Note the following: 


@ We recommend using only genuine replacement parts; these 
have been tested and are compatible with aluminium. 


@ We recommend the use of Audi accessories. 


@ Damage caused by contact corrosion is not covered under 
warranty. 


2.4 Routing and attachment of pipes, hoses 
and wiring 


rN Caution 


Risk of damage to pipes/hoses/wiring. 


@ The original routing must be restored when installing any 
kind of pipes/hoses/wiring. 


@ Due to the restricted space in the engine compartment, it 
is important to ensure sufficient clearance from all moving 
or hot components. 
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O-  Fuelsu system 


1 Fuel tank with attached components 
- all rest-of-world vehicles 


=> “1.1 Fuel tank with attached components - exploded view”, page 
5 


=> “1.2 Draining fuel tank”, page 7 


= “1.3 Removing and installing fuel tank with attached compo- 
nents”, page 10 


1.1 Fuel tank with attached components - exploded view 


ie Note 


The illustration shows a fuel system with fuel return line. 


1 - Securing strap 
Q With spacer, installation 
position = page 6 
2- Bolt 
Q 22Nm 


3 - Fuel supply line 
Q From fuel filter 
Q Toengine 
Q Mark before removing 
Q Press release tab on 
connection piece to dis- 
connect 
4 - Fuel return line 
Q From engine 
Q Mark before removing 


Q Press release tab on 
connection piece to dis- 
connect 


Q_ Note direction of arrow 
on flange 


Q  Clipconto fuebtank: 
5 - Supply line 

Q To auxiliary heater 
6 - Breather line 


7 - Earth connection 

Q_ To eliminate electrostat- 
ic charge 

Q Installation position / 
test procedure 
=> page 7 A20-1021 

Q Make sure that connec- 
tor is securely fitted 

Q. After installation, use an ohmmeter to check the electrical connection between the fuel filler neck and a 
bare metal part on the body. Specification: approx. 0 Q 
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8 - Filler cap 
9 - Seal 

Q Renew if damaged 
10 - Bolt 

Q 22Nm 


11 - Fuel tank 
Q > Removing and installing = page 10 


12 - Breather line 
Q To activated charcoal filter in rear left wheel housing 
Q_ Clip onto fuel tank 
Q > Remains on fuel tank when tank is removed 


13 - Bush 
14 - Fuel tank bracket 


15 - Bolt 
Q 22Nm 


16 - Rubber buffer 
17 - Washer 


18 - Bolt 
Q 22Nm 


19 - Bolt 
Q 22Nm 


20 - Securing strap 
Q With spacer, installation position > page 6 


21 - Retaining clip for heat shield 
22 - Heat shield 


Installation position of spacers 


- Make sure that securing strap spacers are located directly un- 
der seam of fuel tank -arrow-. 
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Installation position of earth connection 
— Position the earth connection as illustrated -2-. 


- Ensure that plug connector for earth connection is properly 
seated on metal ring on fuel filler neck. 


FA Caution 


After installation, use an ohmmeter to check the electrical con- 
nection between the metal ring on the fuel filler neck and a bare 
metal part on the body: 


* Specification: approx. 0.Q. 


1.2 Draining fuel tank 
Special tools and workshop equipment required 
@ Fuel extractor - VAS 5190A- 


VAS 5190 A 


@ Vehicles from approx. 11.2002: Wrench - T10202- 
710202 


Procedure 

Observe safety precautions = page 1. 

Observe rules for cleanliness > page 3 . 

- Briefly open filler cap for fuel tank and close again. 


rN Caution 


Observe notes on procedure for disconnecting the battery. 
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- With ignition switched off, disconnect battery earth cable 
-arrow- > Electrical system; Rep. gr. 27 . 


- Remove luggage compartment floor covering. 
- Detach cover for flange (left-side) -arrows-. 


- Unplug electrical connectors -1- and -2- on flange (left-side). 


Vehicles up to approx. 10.2002: 


- Remove bolts -arrows- and take off locking ring for flange (left- 
side). 
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Vehicles from approx. 11.2002 onwards: 


— Unscrew locking ring using wrench - T10202- . 


‘A20-10236 


All vehicles (continued): 


— Unscrew cover for flange (right-side) -arrows-. 


— Unplug electrical connectors -1- and -2- on flange (right-side). 


— Mark fuel return line -1- and fuel supply line -3-. 


oN WARNING 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


- Detach both lines from flange (press release tabs). 


Vehicles with auxiliary heater: 20-1038 


- In addition, disconnect fuel supply line -2- for auxiliary heater. 
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Vehicles up to approx. 10.2002: 


- Remove bolts -arrows- and take off locking ring for flange 
(right-side). 


Vehicles from approx. 11.2002 onwards: 
- Unscrew locking ring using wrench - T10202- . 


All vehicles (continued): 


— Connect earth wire of fuel extractor - VAS 5190A- to earth stud 
of energy management control unit - J644- . 


- Remove flange (left-side) and lay it aside with electrical wires 
connected. 


— Remove seal/O-ring. 


- Extract fuel from left fuel tank chamber through fuel tank open- 
ing using fuel extractor - VAS 5190A- . 


— Remove flange (right-side) and lay it aside with electrical wires 
and fuel lines connected. 


— Remove seal/O-ring. 


- Extract fuel from right fuel tank chamber through fuel tank 
opening using fuel extractor unit - VAS 5190A- . 


- Re-install flange: left-side + page 31 , right-side 
= page 48. 


1.3 Removing and installing fuel tank with 
attached components 


Special tools and workshop equipment required 
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720-1027 


‘A20-10236 


20-1080 


‘20-1040 


@ Engine and gearbox jack - V.A.G 1383 A- 


@ Support - T10031- 
710031 


w00-0722 


Removing 
Observe safety precautions = page 1. 
Observe rules for cleanliness > page 3. 


+ To reduce weight, the fuel tank must be empty when it is re- 
moved from the vehicle. Drain the tank if necessary. Proce- 


dure > page 7 
— Release the tank flap. 


oN Caution 


Observe notes on procedure for disconnecting the battery. 


- With ignition switched off, disconnect battery earth cable \ ) — 
-arrow- = Electrical system; Rep. gr. 27 . \ mi 


= 


A27-0182 
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- Remove luggage compartment floor covering. 


- Unscrew cover for flange (right-side) -arrows-. 


—- Press release tabs to disconnect breather pipe -arrow-. 


FN WARNING 


BEFORE loosening the subframe bolts, ensure that the vehicle 
cannot tip forwards (for instance by putting a weight of about 
50 kg in the luggage compartment). 


- Remove rear axle > Rep. gr. 42. 


— Remove rear right wheel housing liner > Rep. gr. 66 . 


— Disconnect earth wire -2- from fuel filler neck. 
- Disconnect breather pipe -4- from fuel filler neck. 
— Remove bolts -1- and -3- for fuel filler neck. 


— Check that propshaft is secured to prevent it falling. 


+ The propshaft should be placed on a block of wood -1- and 
secured with wire or a cable tie -arrow-. 


+ The propshaft should be inclined slightly downwards to ensure 
there is sufficient space when installing the fuel tank. 


i Note 


The propshaft must not be bent more than 8°. 


‘APC-0909. 
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— Remove heat shield for propshaft -arrows-. 


- Remove cover -1- from underside of vehicle (left-side). 


- Remove cover -1- from underside of vehicle (right-side). 


— Unplug electrical connectors: 
1 - To metering pump for auxiliary/additional heater 
3 - To fuel pumps 

4 - To fuel gauge senders 

- Disconnect fuel pipes (press release tabs): 
2 - Fuel return line (only MPI engines with return line) 
5 - Fuel pipe to metering pump for auxiliary/additional heater 


6 - Fuel supply line 
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- Disconnect breather pipe -arrow- at rear left of fuel tank (press 
release tab). 


- Attach brake calipers to suspension struts with wire -arrow- 
(brake calipers were fastened to fuel tank brackets upon re- 
moval of rear suspension). 


- Position engine and gearbox jack - V.A.G 1383 A- with support 
- T10031- under vehicle to support tank (do not use threaded 
rods of support). 


- Support fuel tank using engine and gearbox jack - V.A.G 1383 
A- and support - T10031- . 


- Inaddition, a 2nd mechanic will be required to support the fuel 
tank at the rear by hand. 


ON WARNING 


To reduce weight, fuel tank must be empty upon removal. 


- Unscrew bolts -1 ... 6-; swivel fuel tank brackets forward if 
necessary. 


— First lower fuel tank slightly at the rear so the fuel filler neck 
can be guided out of the body. 


- Then lower fuel tank using engine and gearbox jack - V.A.G 
1383 A- . 


it Note 


For illustration purposes the fuel tank is shown without engine and 
gearbox jack. 
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Installing 


Tightening torques = page 5 


Check that fuel pipes and wiring harness for fuel pumps and 
fuel gauge senders are clipped into brackets -1- on fuel tank. 


Bond pads -2- to fuel tank as shown when installing new fuel 
tank. 


Position fuel tank with securing straps and brackets on under- 
body, using engine and gearbox jack - V.A.G 1383 A- and 
support - T10031- . 


When installing fuel tank, make sure that the fuel filler neck is 
correctly inserted into the opening on the body. 


Secure fuel tank by first tightening bolts at points -1-, -2-, -5- 
and -6-, then at points -3- and -4-. 


A 


Make sure that securing strap spacers are located directly un- 
der seam of fuel tank -arrow-. 


‘820-1005, 
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- Secure fuel filler neck using bolts -1- and -3-. 
- Fit breather pipe -4- so that it engages audibly. 


- Check the earth wiring -2- and connector tab for traces of ox- 
idation. Remove any traces of oxidation if necessary. 


FY Caution 


After installation, use an ohmmeter to check the electrical con- 
nection between the metal ring on the fuel filler neck and a bare 
metal part on the body: 


« Specification: approx. 0 Q. 


Remaining installation steps are carried out in reverse sequence; 
note the following: 


it Note 


@ Always renew seals and gaskets when assembling. 

@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) > Electronic parts catalogue . 

— Install rear axle = Rep. gr, 42. 

- InstalPréar right wheel housing liner >“Rép-gr."66-- 

- Install rear section of exhaust system > Rep. gr. 26. 


- Connect battery. Observe notes on procedures required after 
connecting battery = Electrical system; Rep. gr. 27. 


Vehicles with auxiliary heater: 


- Let auxiliary heater run with full load for 10 minutes to bleed 
fuel supply line going to metering pump. 
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2 Routing of pipes/hoses (inside fuel 
tank) - rest-of-world vehicles with MPI 


engine 
= “2.1 Routing of pipes/hoses (inside fuel tank) - exploded view”, 
page 17 
2.1 Routing of pipes/hoses (inside fuel tank) - exploded view 


tm Note 


The illustration shows the correct routing of pipes/hoses inside the fuel tank (schematic view). 


@ /tis not necessary to route the pipes/hoses in exactly the same way as shown in the illustration, except for 
pipes/hoses shown in > page 18 . However it is essential fo at the pipes/hoses with suffi icient ‘space in 
relation to each other and to prevent rattling noises: Inv 


@ The -arrow- points in direction of travel. 


1 - Fuel delivery unit (left-side) 
with fuel system pressurisation 
pump - G6- 


2 - Fuel supply line 


Q > From suction-jet pump 
(left-side) to fuel deliv- 
ery unit (right-side) 

3 - Supply line for suction-jet 
pump 

Q From fuel pump (right- 
side) to suction-jet 
pump (left-side) 


4 - Suction-jet pump (left-side) 


5 - Expansion tank 
Q With suction-jet pump to 
extract fuel from expan- 
sion tank 


6 - Non-return flap 


Q For fuel filler pipe 
7 - Primary filler pipe 

Q To fuel delivery unit 
(right-side). 

Q Ensures that a small 
amount of fuel is deliv- 
ered immediately to the 
fuel delivery unit when 


the tank is filled for the 
first time. 


8 - Suction-jet pump (right- 
side) 


9 - Supply line for suction-jet 

pump 
Q From fuel pump (right- 
side) to suction-jet pump (right-side) 


10 - Fuel supply line 
Q From suction-jet pump (right-side) to fuel delivery unit (left-side) 
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11 - Fuel delivery unit (right-side) with fuel pump - G23- 
12 - Fuel supply line 
Q_ From fuel pumps (left and right) to flange 
13 - Breather line 
Q_ From expansion tank to breather connection on outside of fuel tank 


14 - Fuel filler pipe 
Q_ From fuel filler neck to non-return flap in fuel tank 


15 - Fuel return line 

Q From flange to fuel delivery units (left and right) 
16 - Supply line for suction-jet pump 

Q_ To suction-jet pump in expansion tank 


17 - Breather line 
Q To activated charcoal filter in rear left wheel housing 


Installation position of fuel supply lines 


+ The fuel supply lines -1- and -3- must be routed below the fuel 
filler pipe -2- at the left fuel tank opening. 
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‘220-1059 


3 Fuel delivery unit with fuel pump and 
fuel gauge senders - rest-of-world ve- 
hicles with MPI engine 


= “3.1 Exploded view - fuel delivery unit (left-side) with fuel system 
pressurisation pump G6 and fuel gauge senders G and G237 ”, 


page 19 
= “3.2 Checking fuel system pressurisation pump G6 (left-side) - 
electrical test”, page 21 


= “3.3 Removing and installing fuel delivery unit (left-side) with 
fuel system pressurisation pump G6”, page 26 


=> “3.4 Exploded view - fuel delivery unit (right-side) with fuel pump 
G23 and fuel gauge senders'G169'and G393"hipage:36: 


= “3.5 Checking fuel pump'G28-(right-side)electricabtest’; page: 


= “3.6 Removing and installing fuel delivery unit (right-side) with 
fuel pump G23 ", page 42 

= “3.7 Checking delivery rate of fuel pumps - vehicles with fuel 
return line”, page 53 


= “3.8 Checking delivery rate of fuel pumps - vehicles with fuel 
system without fuel return line”, page 56 


= “3.9 Suction-jet pumps”, page 60 


= “3.10 Removing and installing suction-jet pump (left-side)", 


page 62 

= “3.11 Removing and installing suction-jet pump (right-side)”, 

page 63 

3.1 Exploded view - fuel delivery unit (left-side) with fuel system pressurisation 


pump - G6- and fuel gauge senders -G- and -G237- 
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1 - Retainer 
Q For fuel delivery unit 


2 - Fuel gauge sender - G- 
Q Black 


Q Clipped onto retainer 
-item 1- 
Q > Checking resistance 
values > page 201 
Q > Removing and installing 
= page 202 
3 - Fuel delivery unit (left-side) 


Q With fuel system pres- 
surisation pump - G6- 


Q Clipped onto retainer 
-item 1- 

Q_ Different versions avail- 
able; for correct version 
refer to > Electronic 
parts catalogue 


Q > Checking fuel pump 
(electrical test) 
=> page 21 


Q > Checking residual pres- 
sure = Rep. gr. 24 


Q > Removing and installing 
=> page 26 
Q Put atleast 5 litres of 
fuel into tank after instal- 
ling 
4 - Fuel supply line: 
Q From suction:jet,pump. 
(right-side) 
Q Clipped onto fuel deliv- 
ery unit -item 3- 
5 - Fuel supply line 
Q_ The plug connector is located on the right side of the fuel tank 
Q Press release tab on connection piece to disconnect 
6 - Fuel return line 
Q The plug connector is located on the right side of the fuel tank 
Q Press release tab on connection piece to disconnect 
7 - Seal 
Q Applies to vehicles from approx. 11.2002 
Q Renew 
Q Install dry 
8 - Flange (left-side) 
Q Applies to vehicles from approx. 11.2002 
Q Installation position > page 21 
9 - Locking ring 
Q Applies to vehicles from approx. 11.2002 
Q Remove and install using wrench - T10202- 
Q_ Tighten to 120 Nm 
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A20-1089 


10-10Nm 
Q Applies to vehicles up to approx. 10.2002 
Q Tighten bolts in diagonal sequence 
11 - Washer 
Q Applies to vehicles up to approx. 10.2002 
12 - Locking ring 
Q_ Applies to vehicles up to approx. 10.2002 
Q For flange 
13 - Flange (left-side) 
Q_ Applies to vehicles up to approx. 10.2002 
Q Installation position > page 21 
14 - O-ring 
Q Applies to vehicles up to approx. 10.2002 
Q Renew 
15 - Fuel gauge sender 3 - G237- 
Q Grey 
Q_ Clipped onto fuel delivery unit -item 3- 
Q > Checking resistance values = page 205 
Q > Removing and installing > page 206 


Installation position of flange (left-side) - vehicles up to approx. 
002 


— Fit flange with new O-ring into fuel tank; note correct installa- 
tion position: 


+ The electrical connectors are positioned transversely in rela- 
tion to direction of travel. 


+ Dimension -x- (left-side) = dimension -x- (right-side) 


Installation position of flange (left-side) - vehicles from approx. 
11.2002 


— Install new seal for flange (seal must be installed dry). 


— Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


‘A20-1091 


3.2 Checking:fuel'system:pressurisation 
pump - G6- (left-side) - electrical test 


Special tools and workshop equipment required 
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@ Remote control for V.A.G 1348 - V.A.G 1348/3A- 


@ Hand-held multimeter - V.A.G 1526 E- 


¢@ Auxiliary measuring set - V.A.G 1594C- 


¢ Test instrument box - VAS 6356- with trigger clamp, 100 A - 


VAS 6356/4A- 


Procedure 
— Observe test conditions = page 3 . 
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V.A.G 1348/30 


V.A.G 1526 E 


\ 
ie 


058 


V.A.G 1594 C 


Checking voltage supply 


— Remove luggage compartment side trim cover (right-side) 
-arrows-. 


Vehicles built in model year 2003: 


—- Take fuse 10 out of fuse holder SF10 (located in relay and fuse 
carrier in luggage compartment (right-side), position 10). 


Vehicles from model year 2004 onwards: 


- Take fuse 2 out of fuse holder SF2 (located in relay and fuse 
carrier in luggage compartment (right-side), position 2). 


All vehicles (continued): 


— Connect remote control - V.A.G 1348/3A- for V.A.G 1348 with 
adapter cable - V.A.G 1348/3-2- to right-hand terminal of fuse 
socket from which fuse has been taken out. 


- Connect crocodile clip of remote control - V.A.G 1348/3A- for 
V.A.G 1348 to battery “+” (positive). 


— Press remote control button. 


+ Fuel pump should start running (noise is audible in vicinity of 
fuel tank). 


ite Note 


The fuel pump runs very quietly. Avoid background noise whilst 
checking fuel pump. Have second mechanic perform check if 
necessaly. 


p——_____ [ n71272 


T=v.aG 1348/3-2 
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If no noise can be heard from pump: 
— Remove luggage compartment floor covering. 
- Detach cover for flange (left-side) -arrows-. 


- Unplug electrical connector -2- on flange (left-side). 


it Note 


Disregard -item 1-. 


— Connect multimeter between contacts -1- and -4- of electrical 
connector to measure voltage. 


— Press remote control button. 

* Specification: approx. battery.voltage 

If specification is not obtained: 

- Repair wiring harness according to current flow diagram. 


If reading matches specification although no noise can be heard 
from pump: 


— Remove the fuel delivery unit (left-side) = page 26 . 


- Check that the electrical wires between flange and fuel pump 
are connected and test for continuity. 


If no faults are found in the wiring: 
- Fuel pump is defective. Renew the fuel delivery unit (left-side). 
— Install fuel delivery unit (left-side) > page 31 . 


24 Rep. gt-20 - Fuel supply system 


720-0905 


20-1019 


Checking current draw 
+ Fuel pump voltage supply OK = page 23 


— Remove luggage compartment side trim cover (right-side) 
-arrows-. 


A27-0156 


Vehicles built in modelsyear2003: 


- Take fuse 10 out of fuse holder SF10 (located in relay and fuse 
carrier in luggage compartment (right-side), position 10). 


Vehicles from model year 2004 onwards: 


- Take fuse 2 out of fuse holder SF2 (located in relay and fuse 
carrier in luggage compartment (right-side), position 2). 


All vehicles (continued): 


— Connect remote control - V.A.G 1348/3A- for V.A.G 1348 with 
adapter cable - V.A.G 1348/3-2- to right-hand terminal of fuse 
socket from which fuse has been taken out. 


- Connect crocodile clip of remote control - V.A.G 1348/3A- for 
V.A.G 1348 to battery “+” (positive). 


p——_____ ['na7272 
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- Connect test instrument box - VAS 6356- with trigger clamp, 
100 A - VAS 6356/4A- to cable of remote control. 


— Press remote control button. 
- Measure current draw of fuel pump. 
+ Specification: approx. 8 A. 


If specification is not obtained: 


it Note 


A current draw of 4 A indicates that the fuel pump is running dry. 


Readout Cause of fault Remedy 
approx. 4A|@ Fuel tank empty — Fill tank 
@ Housing of fuel deliv-|- Renew fuel delivery 
ery unit leaking unit = page 26 
OA ¢@ Fuelsystem pressur-|- Renew fuel delivery 
isation pump - G6- unit = page 26 
defective 
3.3 Removing and installing fuel delivery 


unit (left-side) with fuel system pressur- 
isation pump - G6- 

Special tools and workshop equipment required 

@ Vehicles from approx. 11.2002: Wrench - T10202- 


Removing 
Observe safety precautions = page 1. 
Observe rules for cleanliness > page 3 . 


* The fuel tank must not be more than 1/3 full when removitig 
the fuel delivery unit. Drain the tank if necessary. Procedure: 
=> page 7 


rN Caution 


Observe notes on procedure for disconnecting the battery. 
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710202 


A? 


W00-1334 


—- With ignition switched off, disconnect battery earth cable Ga 
-arrow- = Electrical system; Rep. gr. 27 . é / 


27-0182 


— Remove luggage compartment floor covering. 


ie Note 


For removing and installing fuel delivery unit, take tool kit and 
spare wheel out of luggage compartment. You can then sit or 
kneel in the spare whee! well. 


- Detach cover for flange (left-side) -arrows-. 


- Unplug electrical connectors -1- and -2- on flange (left-side). 


20-1019 


Vehicles up to approx. 10.2002: 


— Remove bolts -arrows- and take off locking ring for flange (left- 
side). 
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Vehicles from approx. 11.2002 onwards: 


- Unscrew locking ring using wrench - T10202- . 


All vehicles (continued): 
- Detach flange and remove seal/O-ring. 


- Unplug electrical connectors -1 ... 3- on underside of flange 
(left-side). 


- Unscrew cover for flange (right-side) -arrows-. 


- Unplug electrical connectors -1- and -2- on flange (right-side). 
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‘20-1026 


720.1026 


— Mark fuel return line -1- and fuel supply line -3-. 


rN WARNING 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


- Detach both lines from flange (press release tabs). 


Vehicles with auxiliary heater: 


ORY 


- In addition, disconnect fuel supply line -2- for auxiliary heater. 


Vehicles up to approx. 10.2002: 


- Remove bolts -arrows- and take off locking ring for flange 
(right-side). 


20-1027 


Vehicles from approx. 11.2002 onwards: 


— Unscrew locking ring using wrench - T10202- . 


‘A20-10236 


All vehicles (continued): 
- Detach flange and remove seal/O-ring. 


— Unplug electrical connectors -1 ... 3- on underside of flange 
(right-side). 
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it Note 


@ Pull out fuel lines from fuel tank opening prior to disconnecting 
the pipe connectors mentioned below. 


@ For illustration purposes some of the components are shown 
removed in the following illustrations. 
Vehicles with auxiliary heater: 


- Pull out suction pipe -1- for auxiliary heater from retainers 
-arrows- on tubular sender. 


All vehicles (continued): 


- Working through right fuel tank opening, press release tabs 
and disconnect fuel lines -1- and -2- going to fuel delivery unit 
(left-side). 


3 - Fuel delivery unit (right-side) with fuel pump - G23- 


— Pull the two disconnected fuel lines out of left fuel tank open- 
ing. 


- Working through left fuel tank opening, press release tabs 
-arrows- and detach fuel supply line -2- and fuel gauge send- 
er 3 - G237- -item 1-. 


- Move fuel gauge sender 3 - G237- to left side. 
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20-1029, 


20-1058 


‘420-1030 


—- Press down both retaining clips on retainer for fuel delivery unit 
-arrows-. 


— Remove fuel delivery unit. 


ie Note 


Keep in mind that the fuel delivery unit still contains fuel. 


Installing 
* Tightening torques = page 19 


- Pull both retaining clips on retainer upwards -arrows- so that 
they engage audibly before installing the fuel delivery unit. 


— Then press fuel delivery unit carefully into retainer so that it 
engages audibly. 


— Fit fuel supply line -2- and fuel gauge sender 3 - G237- 
-item 1- so that they engage audibly. 


- Guide supply line and return line for fuel delivery unit (left-side) 
into fuel tank chamber (right-side). 


720-1031 


20-1080 
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- Fit fuel lines -1- and -2- through right fuel tank opening so that 
they engage audibly. 


3 - Fuel delivery unit (right-side) with fuel pump - G23- 


Vehicles with auxiliary heater: 


- Fit suction pipe -1- for auxiliary heater into retainers -arrows- 
on tubular sender. 


permitted unle: 
with respect to the correctness of information in this doc 


All vehicles (continued): 


- Connect electrical connectors -1 ... 3- on underside of flange 
(right-side). 
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Vehicles up to approx. 10.2002: 


— Fit flange with new O-ring into fuel tank; note correct installa- 
tion position: 


+ The electrical connectors are positioned transversely in rela- 
tion to direction of travel. 


+ Dimension -x- (left-side) = dimension -x- (right-side) 


- Secure locking ring for flange (right-side) in diagonal se- 
quence -arrows-. 


20-1027 


Vehicles from approx. 11.2002 onwards: 
— Install new seal for flange (seal must be installed dry). 


- Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


‘20-1002 


- Tighten locking ring. 


‘A20-10236 
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All vehicles (continued): 


- Install fuel supply line -3- and fuel return line -1- (as marked) 
so that they engage audibly. 


Vehicles with auxiliary heater: 


- Also fit supply line -2- going to auxiliary heater so that it en- 
gages audibly. 


All vehicles (continued): 
- Attach electrical connectors -1- and -2- on flange (right-side). 


- Secure cover for flange (right-side) -arrows-. 


- Connect electrical connectors -1 ... 3- on underside of flange 
(left-side). 
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20-1026 


Vehicles up to approx. 10.2002: 


— Fit flange with new O-ring into fuel tank; note correct installa- 
tion position: 


+ The electrical connectors are positioned transversely in rela- 
tion to direction of travel. 


t 
} 


+ Dimension -x- (left-side) = dimension -x- (right-side) %| a 


20-1057, 


- Secure locking ring for flange (left-side) in diagonal sequence 
-arrows-. 


Vehicles from approx. 11.2002 onwards: 
— Install new seal for flange (seal must be installed dry). 


- Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


‘A20-1091 


—- Tighten locking ring. 


‘A20-10236 
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All vehicles (continued): 


- Attach electrical connectors -1- and -2- on flange (left-side). 


Secure cover for flange (left-side) -arrows-. 


Connect battery. Observe notes on procedures required after 
connecting battery > Electrical system;.Rep..gr.i.2Z. 


Put at least 5 litres of fuel into tank after installing 
Vehicles with auxiliary heater: 


Let auxiliary heater run with full load for 10 minutes to bleed 
fuel supply line going to metering pump. 


3.4 Exploded view - fuel delivery unit (right-side) with fuel pump - G23- and fuel 
gauge senders -G169- and -G393- 
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1 - Retainer 
Q For fuel delivery unit 


2 - Fuel gauge sender 2 - 
G169- 
Q Yellow 


Q_ Clipped onto retainer 

-item 1- 

Q > Checking resistance 
values > page 203 

Q> Removing and installing 

= page 204 


3 - Fuel gauge sender 4 - 
G393- 


Q White 


Clipped onto fuel deliv- 
ery unit -item 19- 


Q > Checking resistance 
values > page 2114 
Q> Removing and installing 
=> page 213 
4 - Fuel supply line 
Q To fuel filter 
Q > Mark before removing 


Q Press release tab on 
connection piece to dis- 
connect 


Q Do not kink 

Q Clip onto fuel tank 
5 - Fuel supply line 

Q To auxiliary heater 


Q Press release tab on A20-1090 
connection piece to dis- 
connect 


Q Do not kink 
Q Clip onto fuel tank 
6 - Fuel return line 
Q_ From engine or fuel filter 
Q > Mark before removing 
Q Press release tab on connection piece to disconnect 
Q Do not kink 
Q_ Clip onto fuel tank 
7 - Locking ring 
Q Applies to vehicles from approx. 11.2002 
Q Remove and install using wrench - T10202- 
Q Tighten to 120 Nm 
8 - Seal 
Q Applies to vehicles from approx. 11.2002 
Q Renew 
Q Install dry 


9 - Flange (right-side) 
Q Installation position up to approx. 10.2002 = page 38 
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Q Installation position from approx. 11.2002 > page 39 
10-10 Nm 

Q Applies to vehicles up to approx. 10.2002 

Q_ Tighten bolts in diagonal sequence 
11 - Washer 

Q Applies to vehicles up to approx. 10.2002 
12 - Locking ring 

Q For flange 

Q Applies to vehicles up to approx. 10.2002 
13 - O-ring 

Q Applies to vehicles up to approx. 10.2002 

Q Renew 
14 - Fuel return line 

Q To fuel delivery unit (left-side) 
15 - Fuel supply line 

Q From fuel delivery unit (left-side) 

Q Press release tab on connection piece‘to'disconnect' 
16 - Supply line for suction-jet pump 

Q For suction-jet pump 

Q Press release tab on connection piece to disconnect 
17 - Fuel supply line 

Q From suction-jet pump (left-side) 

Q Clipped onto fuel delivery unit -item 19- 
18 - Fuel filler pipe 

Q From filler neck 

Q Clipped onto fuel delivery unit -item 19- 
19 - Fuel delivery unit (right-side) 
With fuel pump - G23- 
Clipped onto retainer -item 1- 
Different versions available; for correct version refer to » Electronic parts catalogue 
Checking fuel pump (electrical test) = page 39 
Checking residual pressure > Rep. gr. 24 
Removing and installing > page 42 
Put at least 5 litres of fuel into tank after installing 


ooooooad 


Installation position of flange (right-side) - vehicles up to approx. 
10.2002 @ 


- Fit flange with new O-ring into fuel tank; note correct installa- 
tion position: 


* The electrical connectors are positioned transversely in rela- 
tion to direction of travel. 


* Dimension -x- (left-side) = dimension -x- (right-side) 


AL0-1CO8 
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Installation position of flange (right-side) - vehicles from approx. 
11.2002 


— Install new seal for flange (seal must be installed dry). 


— Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


20-1082, 


3.5 Checking fuel pump - G23- (right-side) - 
electrical test 


Special tools and workshop equipment required 
@ Remote control for V.A.G 1348 - V.A.G 1348/3A- 


V.A.G 1348/3A 


@ Hand-held multimeter - V.A.G 1526 E- 
V.A.G 1526 E 

SI perks 
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@ Auxiliary measuring set - V.A.G 1594C- 
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¢@ Test instrument box - VAS 6356- with trigger clamp, 100 A - 
VAS 6356/4A- 


Procedure 
— Observe test conditions = page 3 . 
Checking voltage supply 


— Use screwdriver to pry off cover (right-side) at dash panel 
-arrow-. 


- Take fuse 31 out of fuse holder SC31 (right side of dash panel, 
middle row, 1st large fuse from the top). 


— Connect remote control - V.A.G 1348/3A- for V.A.G 1348 with 
adapter cable - V.A.G 1348/3-2- to left-hand fuse socket ter- 
minal of fuse SC31. 


- Connect crocodile clip of remote control - V.A.G 1348/3A- for 
V.A.G 1348 to battery “+” (positive). 


— Press remote control button. 


+ Fuel pump should start running (noise is audible in vicinity of 
fuel tank). 


i Note 


The fuel pump runs very quietly. Avoid background noise whilst 
checking fuel pump. Have second mechanic perform check if 
necessaly. 
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If no noise can be heard from pump: 
— Remove luggage compartment floor covering. 
- Unscrew cover for flange (right-side) -arrows-. 


720-0564 


- Unplug electrical connector -2- on flange (right-side). 


ie Note 


Disregard -item 1-. 


- Connect multimeter between contacts -1- and -4- of electrical 
connector to measure voltage. 


— Press remote control button. 
* Specification: approx. battery voltage 
If specification is not obtained: 


— Repair wiring harness according to current flow diagram. 


If reading matches specification although no noise can be heard 
from pump: 


— Remove fuel delivery unit (right-side) > page 42 . 


- Check that the electrical wires between flange and fuel pump 
are connected and test for continuity. 


If no faults are found in the wiring: 


- Fuel pump is defective. Renew the fuel delivery unit (right- 
side) > page 42. 


— Install fuel delivery unit (right-side) > page 48 . 


Checking current draw 


+ Fuel pump voltage supply OK = page 40 
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- Take fuse 31 out of fuse holder SC31 (right side of dash panel, 
middle row, 1st large fuse from the top). 


— Connect remote control - V.A.G 1348/3A- for V.A.G 1348 with 
adapter cable - V.A.G 1348/3-2- to left-hand fuse socket ter- 
minal of fuse SC31. 


- Connect crocodile clip of remote control - V.A.G 1348/3A- for 
V.A.G 1348 to battery “+” (positive). 


- Connect test instrument box - VAS 6356- with trigger clamp, 
100 A - VAS 6356/4A- to cable of remote control. 


— Press remote control button. 

— Measure current draw of fuel pump. 
+ Specification: approx. 8 A. 

If specification is not obtained: 


fi. Note 


A current draw of 4 A indicates that the fuel pump is running dry. 


Readout Cause of fault Remedy 
approx. 4A|@ Fuel tank empty — Fill tank 
@ Housing of fuel deliv-|- Renew fuel delivery 
ery unit leaking unit > page 42 
OA @ Fuelpump -G23-de-|- Renew fuel delivery 
fective unit > page 42 
3.6 Removing and installing fuel delivery 


unit (right-side) with fuel pump - G23- 
Special tools and workshop equipment required 
@ Vehicles from approx. 11.2002: Wrench - T10202- 
710202 


Removing 
Observe safety precautions > page 1. 
Observe rules for cleanliness > page 3 . 
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* The fuel tank must not be more than 1/3 full when removing 
the fuel delivery unit. Drain the tank if necessary. Procedure 
=> page 7 


FY Caution 


Observe notes on procedure for disconnecting the battery. 


- With ignition switched off, disconnect battery earth cable 
-arrow- = Electrical system; Rep. gr. 27 . 


‘Az7-0182 


— Remove luggage compartment floor covering. 


ite Note 


For removing and installing fuel delivery unit, take tool kit and 
spare wheel out of luggage compartment. You can then sit or 
kneel! in the spare wheel well. 


- Unscrew cover for flange (right-side) -arrows-. 


— Unplug electrical connectors -1- and -2- on flange (right-side). 
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- Mark fuel return line -1- and fuel supply line -3-. 


FY WARNING 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


- Detach both lines from flange (press release tabs). 
Vehicles with auxiliary heater: 
- Inaddition, disconnect fuel supply line -2- for auxiliary heater. 


Vehicles up to approx. 10.2002: 


- Remove bolts -arrows- and take off locking ring for flange 
(right-side). 


Vehicles from approx. 11.2002 onwards: 


- Unscrew locking ring using wrench - T10202- . 


All vehicles (continued): 
- Detach flange and remove seal/O-ring. 


- Unplug electrical connectors -1 ... 3- on underside of flange 
(right-side). 
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Aa01088 


‘420-1027 


‘A20-10236 


ite Note 


@ Pullout fuel lines from fuel tank opening prior to disconnecting 
the pipe connectors mentioned below. 


@ For illustration purposes some of the components are shown 
removed in the following illustrations. 
Vehicles with auxiliary heater: 


- Pull out suction pipe -1- for auxiliary heater from retainers. 
-arrows- on tubular sender. 


20-1028 


All vehicles (continued): 


- Working through right fuel tank opening, press release tabs 
and disconnect fuel lines -1- and -2- going to fuel delivery unit 
(left-side). 


3 - Fuel delivery unit (right-side) with fuel pump - G23- 


20-1056 


—- Unclip fuel filler pipe -arrow- at front of fuel delivery unit (right- 
side). 


= ‘A20-1060 
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- Detach cover for flange (left-side) -arrows-. 


- Unplug electrical connectors -1- and -2- on flange (left-side). 


Vehicles up to approx. 10.2002: 


- Remove bolts -arrows- and take off locking ring for flange (left- 
side). 


Vehicles from approx. 11.2002 onwards: 
- Unscrew locking ring using wrench - T10202- . 
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‘A20-0985 


20-1019 


‘A20-10236 


All vehicles (continued): 
- Detach flange and remove seal/O-ring. 


- Unplug electrical connectors -1 ... 3- on underside of flange 
(left-side). 


- Working through left fuel tank opening, disconnect supply line 
-3- for suction-jet pump from Y-connector (press release tab). 


— Pull supply line for suction-jét pump. out of right fuel tank open- 
ing. 


— Working through right fuel tank opening, press release tabs 
-arrows- and detach fuel supply line -1- and fuel gauge send- 
er 4 - G393- -item 2-. 


- Move fuel gauge sender 4 - G393- to right side. 


—- Press down both retaining clips on retainer for fuel delivery unit 
-arrows-. 


— Remove fuel delivery unit. 


ite Note 


Keep in mind that the fuel delivery unit still contains fuel. 


720-1028 
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Installing 


Tightening torques = page 36 


Pull both retaining clips on retainer upwards -arrows- so that 
they engage audibly before installing the fuel delivery unit. 


Then press fuel delivery unit carefully into retainer so that it 
engages audibly. 


Fit fuel supply line -1- and fuel gauge sender 4 - G393- 
-item 2- so that they engage audibly on fuel delivery unit (right- 
side). 


Push supply line -3- for suction-jet pump through right fuel tank 
opening into left fuel tank chamber. 


Fit supply line for suction-jet pump onto Y-connector so it en- 
gages audibly. 


Connect electrical connectors -1 ... 3- on underside of flange 
(left-side). 
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20-1026 


Vehicles up to approx. 10.2002: 


— Fit flange with new O-ring into fuel tank; note correct installa- 
tion position: 


+ The electrical connectors are positioned transversely in rela- 
tion to direction of travel. 


t 
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* Dimension -x- (left-side) = dimension -x- (right-side) %| a 


20-1057, 


- Secure locking ring for flange (left-side) in diagonal sequence 
-arrows-. 


Vehicles from approx. 11.2002 onwards: 
— Install new seal for flange (seal must be installed dry). 


- Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


‘A20-1091 


- Tighten locking ring. 


‘A20-10236 


3. Fuel delivery unit with fuel pump and fuel gauge senders - rest-of-world vehicles with MPI engine 49 


All vehicles (continued): 


- Attach electrical connectors -1- and -2- on flange (left-side). 


- Secure cover for flange (left-side) -arrows-. 


- Working through right fuel tank opening, connect fuel lines 


-1- and -2- going to left fuel delivery unit so that they engage 
audibly. 


3 - Fuel delivery unit (right-side) with fuel pump - G23- 


20-1056 
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Vehicles with auxiliary heater: 


- Fit suction pipe -1- for auxiliary heater into retainers -arrows- 
on tubular sender. 


All vehicles (continued): 


- Connect electrical connectors -1 ... 3- on underside of flange 
(right-side). 


Vehicles up to approx. 10.2002: 


- Fit flange with new O-ring into fuel tank; note correct installa- 
tion position: 


+ The electrical connectors are positioned transversely in rela- 
tion to direction of travel. 


+ Dimension -x- (left-side) = dimension -x- (right-side) 


Copying for private or commercial purposes, in part or in whole, is not 
ised by AUDI AG. AUDI AG does not guarantee or accept any liability 


ig for flange (right!side) iH diagonal $e-/" “° 


Protected by cop 
permitted unl 

with pes) 
— Secure loc 
quence -arrows-. 
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Vehicles from approx. 11.2002 onwards: 


- Install new seal for flange (seal must be installed dry). 


- Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


‘A20-1002 


- Tighten locking ring. 


‘A20-10236 


All vehicles (continued): 


— Fit fuel return line -1- and fuel supply line -3- so that they en- 
gage audibly. 


Vehicles with auxiliary heater: 


- Also fit supply line -2- going to auxiliary heater so that it en- 
gages audibly. 


‘A20-1038 


All vehicles (continued): 
- Attach electrical connectors -1- and -2- on flange (right-side). 
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- Secure cover for flange (right-side) -arrows-. 


- Connect battery. Observe notes on procedures required after 
connecting battery = Electrical system; Rep. gr. 27. 


— Put at least 5 litres of fuel into tank after installing 
Vehicles with auxiliary heater: 


- Let auxiliary heater run with full load for 10 minutes to bleed 
fuel supply line going to metering pump. 


720-0564 


3.7 Checking delivery rate of fuel pumps - 
vehicles with fuel return line 

Special tools and workshop equipment required 

@ K-Jetronic pressure tester - V.A.G 1318- 


@ Adapter set - V.A.G 1318/10-12- 


@ Remote control - V.A.G 1348/3A- for V.A.G 1348 with adapter 
cable -V.A.G 1348/3-3- 


V.A.G 1348/30 


@ Fuel-resistant measuring container 
Procedure 
— Observe test conditions = page 3. 


rN WARNING 


Observe safety precautions > page 1. 


- Remove luggage compartment side trim cover (right-side) 
-arrows-. 


[rarorse 
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— Remove cover -2- over battery. 


i: Note 


Disregard -item 1-. 


- Remove luggage compartment floor covering. 
- Detach cover for flange (left-side) -arrows-. 


— Unplug electrical connector -2- on flange (left-side). 


it Note 


Disregard -item 1-. 


APC-1097 


- Unscrew cover for flange (right-side) -arrows-. 
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— Unplug electrical connector -2- on flange (right-side). 


ite Note 


Disregard -item 1-. 


— Connect remote control - V.A.G 1348/3A- for V.A.G 1348 with 
adapter cable -V.A.G 1348/3-3- to contact -4- (earth) of fuel 
delivery unit (left-side) and fuel delivery unit (right-side) using 
test leads from auxiliary measuring set - V.A.G 1594C- . 


— Move switch of remote control - V.A.G 1348/3A- for V.A.G 
1348 to front of engine compartment. 


- Connect crocodile clip to earth point in engine compartment. 


- Connect contact -1- (positive) of fuel delivery unit (left-side) 
and fuel delivery unit (right-side) to battery “+” via an impro- 
vised test lead. For safety reasons an in-line fuse -A- (10 A) 
must be connected into the lead. 


- Remove filler cap from fuel filler neck. 


rN WARNING 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection: 


rN Caution 


Rules for cleanliness when working on the injection system AOIGTE. 
> page 3. 


- Disconnect fuel supply line -2- at fuel rail. 


ie Note 


Disregard -item 1-. 
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- Connect K-Jetronic pressure tester - V.A.G 1318- with adapt- 
ers - V.A.G 1318/11- and -V.A.G 1318/12- to fuel line. 


— Fit auxiliary hose -arrow- onto pressure tester and hold it ina 
measuring container. 


— Open cut-off valve on pressure tester. Lever must point in di- 
rection of flow. 


- Buildup pressure in fuel system by pressing the remote control 
button and slowly closing the cut-off valve on the pressure 
tester. 


* Specification: 4 bar 
- From this point on do not move position of cut-off valve. 
— Empty the measuring container. 


— Press remote control button for 15 seconds: 


- Compare amount of fuel delivered with minimum delivery 
shown in diagram (cm3/15 sec.). 


it Note 


Voltage at fuel pump with engine stationary and pump running is 
approx. 2 volts less than battery voltage. 


If minimum delivery rate is not reached, check for the following 
causes: 

¢ Fuel lines have been crushed. 

Fuel filter is blocked. 


¢@ Fuel pump is defective. 


E Note 


As there is hardly any difference in the fuel delivery rate if only 
one of the two fuel pumps is working (because of the hose con- 
nections inside the tank), it is difficult to diagnose a defective 
pump by just measuring the delivery rate. 

In this case proceed as follows: 


— Unplug the electrical auxiliary lead at the fuel delivery units 
(one at a time). 


- Measure delivery rate of fuel delivery unit located on the op- 
posite side. 


If the delivery rate of the fuel delivery unit which has been meas- 
ured separately is considerably below specification: 


— Renew the relevant fuel delivery unit. 
Installation is carried out in the reverse order; note the following: 
- Secure fuel supply line to fuel rail => Rep. gr. 24. 


3.8 Checking delivery rate of fuel pumps - 
vehicles with fuel system without fuel 
return line 


Special tools and workshop equipment required 
@ Adapter -V.A.G 1318/26- 


56 Rep. g.20- Fuel supply system 


‘A2o-to10T 


@ Remote control - V.A.G 1348/3A- for V.A.G 1348 with adapter 
cable -V.A.G 1348/3-3- 
V.A.G 1348/3A 


@ Fuel-resistant measuring container 
Procedure 


— Observe test conditions > page 3 . 


rN WARNING 


Observe safety precautions > page 1. 


— Remove luggage compartment side trim cover (right-side) 
-arrows-. 


‘27-0156 


— Remove cover -2- over battery. 


ie Note 


Disregard -item 1-. 


— Remove luggage compartment floor covering. 
- Detach cover for flange (left-side) -arrows-. 


‘20-0963 
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- Unplug electrical connector -2- on flange (left-side). 


i: Note 


Disregard -item 1-. 


- Unscrew cover for flange (right-side) -arrows-. 


- Unplug electrical connector -2- on flange (right-side). 


it Note 


Disregard -item 1-. 
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220-1020, 


rN WARNING | = 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


FY Caution 


Rules for cleanliness when working on the injection system 
> page 3. 


- Disconnect fuel return line -1- from flange by pressing,release 
tabs. 


im Note 


Disregard -item 2-. 


— Fit adapter -V.A.G 1318/26- onto disconnected fuel pipe -1- 
and hold adapter hose in measuring container. 


‘20-1006 
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— Connect remote control - V.A.G 1348/3A- for V.A.G 1348 with 
adapter cable -V.A.G 1348/3-3- to contact -4- (earth) of fuel 
delivery unit (left-side) and fuel delivery unit (right-side) using 
test leads from auxiliary measuring set - V.A.G 1594C- . 

- Connect crocodile clip to earth point next to battery. 

- Connect contact -1- (positive) of fuel delivery unit (left-side) 
and fuel delivery unit (right-side) to battery “+” via an impro- 
vised test lead. For safety reasons an in-line fuse -A- (10 A) 
must be connected into the lead. 


- Remove filler cap from fuel filler neck. 


— Press remote control button for 15 seconds. 


- Compare amount of fuel delivered with minimum delivery 
shown in diagram (cm3/15 sec.). 


it Note 


Voltage at fuel pump with engine stationary and pump running is 
approx. 2 volts less than battery voltage. 


If minimum delivery rate is not reached, check for:the:following 
causes: 

@ Fuel lines have been crushed. 

Fuel filter is blocked. 

@ Fuel pumps are defective. 


it Note 


As there is hardly any difference in the fuel delivery rate if only 
one of the two fuel pumps is working (because of the hose con- 
nections inside the tank), it is difficult to diagnose a defective 
pump by just measuring the delivery rate. 

In this case proceed as follows: 


- Unplug the electrical auxiliary lead at the fuel delivery units 
(one at a time). 


- Measure delivery rate of fuel delivery unit located on the op- 
posite side. 


If the delivery rate of the fuel delivery unit which has been meas- 
ured separately is considerably below specification: 
- Renew the relevant fuel delivery unit. 


3.9 Suction-jet pumps 
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“VAG 1594C 


100 


620210) 01 


1 - Suction-jet pump (left-side) 
2 - Fuel delivery unit (left-side) 
3 - Expansion tank 

4 - Fuel pump (right-side) 


5 - Fuel delivery unit (right- 
side) 


6 - Suction-jet pump (right- 
side) 


7 - Y-connector 


8 - Y-connector 


Description of operation 

To ensure a reliable fuel supply 

in all situations, the fuel pumps 

must never draw in air, even 
under extreme driving condi- 
tions such as very sharp bends 
or under heavy braking. This 
may happen when the fuel 
sloshes into one of the corners 
of a partially filled fuel tank. 

@ For this reason, the fuel de- 
livery units -item 2- and 
-item 5- incorporate a baffle 
housing, in which the fuel 
pumps are fitted, as well as 
the fuel pumps themselves. 
The baffle housing is a con- 
tainer permanently filled 
with fuel, so that the fuel 
pumps are surrounded with 
fuel regardless of the fuel 
level in the tank. 


@ Consequently, proper filling 
of the baffle housings is es- A20-1061 
sential for trouble-free op- 
eration of the fuel pumps. This is the purpose of the “suction-jet pumps”. 


@ The suction-jet pumps operate according to the principle of fluid entrainment: a stream of fuel from the 
primary stage of the fuel pump (right-side) -item 4- is passed through a nozzle in the suction-jet pumps 
-item 1- and -item 6-, and is thus accelerated. The accelerated stream of fuel draws off the surrounding fuel 
and delivers it to the baffle housings in the fuel delivery unit. The suction jet pump (right-side) -item 6- delivers 
the fuel into the baffle housing (left-side); the suction jet pump (left-side) -item 1- delivers the fuel into the 
baffle housing (right-side). 


@ The stream of fuel is distributed from the primary stage of the fuel pump (right-side) to the two suction-jet 
pumps via two Y-connectors -item 7- and -item 8-. 


@ Another small suction-jet pump is located in the expansion tank -item 3- and delivers fuel from there back 
to the fuel tank. 


3. Fuel delivery unit with fuel pump and fuel gauge senders - rest-of-world vehicles with MPI engine 61 


3.10 Removing and installing suction-jet 
pump (left-side) 

Removing 

Observe safety precautions = page 1. 

Observe rules for cleanliness > page 3 . 

- Remove the fuel delivery unit (left-side) > page 26 . 


- Remove fuel gauge sender 3 - G237- (tubular sender, left- 
side) from fuel tank. 


- Working through left fuel tank opening, disconnect supply lines 
-1- and -3- for suction-jet pumps from Y-connector (press re- 
lease tabs). 


- Working through right fuel tank opening, press release tabs 
-arrows- and detach fuel supply line -1-. 


it Note 


Disregard -item 2-. 


— Pull out disconnected fuel supply line through left fuel tank 
opening. 


- Working through left fuel tank opening, press release tab 
-arrow- and detach retaining clip for suction jet lines from re- 
tainer. 


—- Pull out suction-jet pump (left-side) together with lines through 
left fuel tank opening. 


Installing 


- Insert suction-jet pump (left-side) -1- into fuel tank and place 
into recess in baffle plate -2- in fuel tank at front, as shown in 
illustration. 


- Then press retaining clip for suction-jet pump into retainer so 
it engages audibly. 
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‘Poy 
7 Pray yg 


‘20-1051 


720-1064 


— Push fuel supply line through left fuel tank opening into right 
fuel tank chamber. Note routing: 


+ The fuel supply line -3- must be routed below the fuel filler pipe 
-2- at the left fuel tank opening. 


ie Note 


Disregard -item 1-. 


- Fit fuel supply line -1- onto fuel delivery unit (right-side) so that 
it engages audibly. 


ie Note 


Disregard -item 2-. 


‘20-1051 


- Working through left fuel tank opening, fit supply lines -1- and 
-3- for suction-jet pumps onto Y-connector so that they engage 
audibly. 


— Insert fuel gauge sender 3 - G237- into fuel tank. 
— Install fuel delivery unit (left-side) = page 31 . 


3.11 Removing and installing suction-jet 
pump (right-side) 


Removing 

Observe safety precautions = page 1. 

Observe rules for cleanliness > page 3 . 

— Remove fuel delivery unit (right-side) > page 42 . 


— Remove fuel gauge sender 4 - G393- (tubular sender, right- 
side) from fuel tank. 


- Working through left fuel tank opening, disconnect supply line 
-5- for suction-jet pump from Y-connector (press release tab). 
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- Working through left fuel tank opening, press release tabs 
-arrows- and detach fuel supply line -2-. 


ie Note 


Disregard -item 1-. 


- Pull out disconnected fuel supply line through right fuel tank 
opening. 


- Working through right fuel tank opening, press release tab 
-arrow- and detach retaining clip for suction jet lines from re- 
tainer. 


- Pull suction-jet pump (right-side) together with lines out of right 
fuel tank opening. 


Installing 


- Insert suction-jet pump (right-side) -1- into fuel tank and place 
into recess in baffle plate -2- in fuel tank at front, as shown in 
illustration, 


- Then'preéss'retaining clip for suction-jet pump into retainer-So, 
it engages audibly. 


- Push fuel supply line through right fuel tank opening into left 
fuel tank chamber. Note routing: 


+ The fuel supply line -1- must be routed below the fuel filler pipe 
-2- at the left fuel tank opening. 


fi Note 


Disregard -item 3-. 
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‘420-1030 


20-1059 


— Fit fuel supply line -2- onto fuel delivery unit (left-side) so that 
it engages audibly. 


it Note 


Disregard -item 1-. 


—- Push supply line -5- for suction-jet pump through right fuel tank 
opening into left fuel tank chamber. 


—- Fit supply line for suction-jet pump onto Y-connector so it en- 
gages audibly. 


- Insert fuel gauge sender 4 - G393- into fuel tank. 
- Install fuel delivery unit (right-side) > page 48 . 
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4 Routing of pipes/hoses (inside fuel 
tank) - rest-of-world vehicles with FSI 


engine 
= “4.1 Routing of pipes/hoses (inside fuel tank) - exploded view”, 
page 66 
41 Routing of pipes/hoses (inside fuel tank) - exploded view 


i Note 


¢ The illustration shows the correct routing of pipes/hoses inside the fuel tank (schematic view). 


¢@ /tis not necessary to route the pipes/hoses in exactly the same way as shown in the illustration, except for 
pipes/hoses shown in > page 67 . However it is essential to fit the pipes/hoses with sufficient space in 
relation to each other and to prevent rattling noises. 


¢ The -arrow- points in direction of travel. 


1 - Fuel delivery unit (left-side) 
with fuel system pressurisation 
pump - G6- 
2 - Fuel supply line 
Q From suction-jet pump 
(left-side) to fuel deliv- 
ery unit (right-side) 
3 - Supply line for suction-jet 
pump 
Q From fuel pump (right- 
side) to suction-jet 
pump (left-side) 


4 - Suction-jet pump (left-side) 
5 - Supply line for suction-jet 
pump 
Q For fuel delivery unit 
(left-side) 
6 - Expansion tank 


Q With suction-jet pump to 
extract fuel from expan- 
sion tank 


7 - Non-return flap 
Q For fuel filler pipe 
8 - Primary filler pipe 

Q To fuel delivery unit 
(right-side). 

Q Ensures that a small 
amount of fuel is deliv- 
ered immediately to the 
fuel delivery unit when 
the tank is filled for the 
first time. A20-10601 


9 - Supply line for suction-jet 
pump 
Q For fuel delivery unit (right-side) 
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10 - Suction-jet pump (right-side) 
11 - Supply line for suction-jet pump 
Q_ From fuel pump (left-side) to suction-jet pump (right-side) 
12 - Fuel supply line 
Q > From suction-jet pump (right-side) to fuel delivery unit (left-side) 
13 - Fuel delivery unit (right-side) with fuel pump - G23- 
14 - Fuel supply line 
Q_ From fuel pumps (left and right) to flange 
15 - Breather line 
Q_ To breather connection at top of fuel filler neck 
16 - Fuel return line 
Q_ From flange to fuel delivery unit (right-side) 
Q Fitted loosely in fuel delivery unit (right-side) 
17 - Fuel filler pipe 
Q > From fuel filler neck to non-return flap in fuel tank 
18 - Supply line for suction-jet pump 
Q_ To suction-jet pump in expansion tank 
19 - Balance pipe 
Q_ Between fuel delivery units 
20 - Breather line 
Q_ To activated charcoal filter in rear left wheel housing 


Installation position of fuel supply lines 


* The fuel supply lines -1- and -3- must be routed below the fuel 
filler pipe -2- at the left fuel tank opening. 


20-1050 
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5 Fuel delivery unit with fuel pump and 
fuel gauge senders - rest-of-world ve- 
hicles with FSI engine 


= “5.1 Exploded view - fuel delivery unit (left-side) with fuel system 
pressurisation pump G6 and fuel gauge senders G and G237 ”, 


page 68 


=> “5.2 Checking fuel syslem pressurisation pump G6 (left-side) - 
electrical test”, page 7! 


= “5.3 Removing and installing fuel delivery unit (left-side) with 
fuel system pressurisation pump G6 ", page 70 


= “5.4 Exploded view - fuel delivery unit (right-side) with fuel pump 
G23 and fuel gauge senders G169 and G393.”, page 79 


= “5.5 Checking fuel pump G23 (right-side) - electrical test”, page 
1 


= “5.6 Removing and installing TUB delivery Unit (righbside) with 
uel pump G23 ", page 
= “5.7 Checking delivery rate of fuel pumps - vehicles with 6-cyl- 
inder engine”, page 90 
= “5.8 Checking delivery rate of fuel pumps - vehicles with 8-cyl- 
inder engine”, page 94 


= “5.9 Checking delivery rate of fuel pumps - vehicles with 10- 
cylinder engine (Audi S8)”, page 98 


= “5.10 Fuel pump control unit J538 ”, page 102 


= “5.11 Removing and installing fuel pump control unit J538 ”. 
page 102 


= “5.12 Suction-jet pumps”, page 103 


= “5.13 Removing and installing suction-jet pump (left-side)" 


page 105 

= “5.14 Removing and installing suction-jet pump (right-side)”, 

page 107 

5.1 Exploded view - fuel delivery unit (left-side) with fuel system pressurisation 


pump - G6- and fuel gauge senders -G- and -G237- 
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1 - Retainer 
Q For fuel delivery unit 


2 - Fuel gauge sender - G- 
Q Black 

Q Clipped onto retainer 
-item 1- 

Q > Checking resistance 
values > page 221 

Q > Removing and installing 

= page 222 

3 - Fuel delivery unit (left-side) 

Q With fuel system pres- 
surisation pump - G6- 

Q Clipped onto retainer 
-item 1- 

Q_ Different versions avail- 
able; for correct version 
refer to > Electronic 
parts catalogue 

Q > Checking fuel pump 
(electrical test) 
= page 125 

Q > Checking residual pres- 
sure = Rep. gr. 24 

Q > Removing and installing 
= page 70 

Q Putat least 5 litres of 
fuel into tank after instal- 
ling 

4 - Fuel supply line 

Q From suction jet pump 2 
(right-side) 420-10602 

Q Clipped onto fuel deliv- 
ery unit -item 3- 


5 - Supply line for suction-jet pump 
Q For fuel delivery unit (left-side) 
6 - Supply line for suction-jet pump 
Q To suction-jet pump (right-side) 
7 - Fuel supply line 
Q_ The plug connector is located on the right side of the fuel tank 
Q Press release tab on connection piece to disconnect 
8 - Locking ring 
Q Remove and install using wrench - T10202- 
Q Tighten to 120 Nm 
9 - Flange (left-side) 
Q Installation position = page 70 
10 - Seal 
Q Renew 
Q Install dry 
11 - Balance pipe 
Q To fuel delivery unit (right-side): 
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12 - Fuel gauge sender 3 - G237- 
Q Grey 
Q_ Clipped onto fuel delivery unit -item 3- 
Q > Checking resistance values = page 225 
Q Removing and installing = page 226 


Installation position of flange (left-side) 
- Install new seal for flange (seal must be installed dry). 
- Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


5.2 Checking fuel system pressurisation 
pump - G6- (left-side) - electrical test 


@ On vehicles with FSI engine, voltage for the fuel pumps is 
supplied via fuel pump control unit - J538- . 


@ Check fuel pump control unit - J538- in “Guided Fault Finding 
= Vehicle diagnostic tester. 


5.3 Removing and installing fuel delivery 
unit (left-side) with fuel system pressur- 
isation pump - G6- 

Special tools and workshop equipment required 

@ Wrench - T10202- 


Removing 
Observe safety precautions = page 1. 


Observe rules for cleanliness > page 3 . 


ON Caution 


* The fuel tank must not be more than '/3 full wher remov= 
ing the fuel delivery unit. Drain the tank if necessary. 
Procedure > page 112 
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710202 


ZB 


‘420-1091 


‘W00-1334 


FY Caution 


Observe notes on procedure for disconnecting the battery. 


- With ignition switched off, disconnect battery earth cable ap URI 
-arrow- => Electrical system; Rep. gr. 27 . ¢ /f 


S< 


27-0182 


— Remove luggage compartment floor covering. 


ie Note 


For removing and installing fuel delivery unit, take tool kit and 
spare wheel out of luggage compartment. You can then sit or 
kneel in the spare wheel well. 


- Detach cover for flange (left-side) -arrows-. 


- Unplug electrical connectors -1- and -2- on flange (left-side). 


APC-1O7 


— Unscrew locking ring using wrench - T10202- . 


‘A20-10236 
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- Detach flange and remove seal. 


- Unplug electrical connectors -1 ... 3- on underside of flange 
(left-side). 


- Unscrew cover for flange (right-side) -arrows-. 


- Unplug electrical connectors -1- and -2- on flange (right-side). 


20-1088 


- Markfuelreturndine=1-and fuel supply tine+2+ 


rN WARNING 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


- Detach both lines from flange (press release tabs). 


Vehicles with auxiliary heater: 20-17-90 | 


- In addition, disconnect fuel supply line for auxiliary heater. 
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All vehicles (continued): 


- Unscrew locking ring using wrench - T10202- . 


A20-10236 


- Detach flange and remove seal. 


— Unplug electrical connectors -1 ... 3- on underside of flange 
(right-side). 


‘A20-1101 


ite Note 


Pull out fuel lines from fuel tank opening prior to disconnecting 
the pipe connectors mentioned below. 
Vehicles with auxiliary heater: 


- Pull out suction pipe -1- for auxiliary heater from retainers 
-arrows- on tubular sender. 
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All vehicles (continued): 
- Working through right fuel tank opening, press release tab and 


disconnect fuel supply line -2- going to fuel delivery unit (left- 
side). 


it Note 


Disregard -item 1-. 


- Working through left fuel tank opening, press release tabs and 
disconnect balance pipe -1- and supply line -2- going to suc- 
tion-jet pump (right-side) and supply line -3- going to fuel 
delivery unit (left-side). 


- Pull disconnected fuel lines out of left fuel tank;opening. 


- Working through left fuel tank opening, press release tabs 
-arrows- and detach fuel supply line -2- and fuel gauge send- 
er 3 - G237- -item 1-. 


- Move fuel gauge sender 3 - G237- to left side. 
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‘A20-10612 


A20-10858 


‘20-1030 


—- Press down both retaining clips on retainer for fuel delivery unit 
-arrows-. 


— Remove fuel delivery unit. 


ie Note 


Keep in mind that the fuel delivery unit still contains fuel. 


Installing 

* Tightening torque = page 68 

- Pull both retaining clips on retainer upwards -arrows- so that 
they engage audibly before installing the fuel delivery unit. 


— Then press fuel delivery unit carefully into retainer so that it 
engages audibly. 


— Fit fuel supply line -2- and fuel gauge sender 3 - G237- 
-item 1- so that they engage audibly. 


- Guide fuel supply line for fuel delivery unit (left-side) into fuel 
tank chamber (right-side). 


- Working through left fuel tank opening, fit balance pipe -1- and 
supply line -2- going to suction-jet pump (right-side) and sup- 
ply line -3- going to fuel delivery unit (left-side) so that they 
engage audibly. 


720-1031 


20-1030 


‘A20-10858 
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- Working through right fuel tank opening, fit fuel supply line 
-2- so that it engages audibly. q 


ie Note 


Disregard -item 1-. 


‘A20-10612 


Vehicles with auxiliary heater: 


- Fit suction pipe -1- for auxiliary heater into retainers -arrows- 
on tubular sender. 


All vehicles (continued): 


- Connect electrical connectors -1 ... 3- on underside of flange 
(right-side). 


- Install new seal for flange (seal must be installed dry). 


‘20-1101 
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— Fit flange into fuel tank; note correct installation position: 


+ The hose for the return line must be guided into the opening 
in the centre of the fuel delivery unit. 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


- Tighten locking, ring. 


‘A20-10236 


—- Install fuel supply line -2- and fuel return line -1- (as marked) 
so that they engage audibly. 


Vehicles with auxiliary heater: 


- Also fit fuel supply line going to auxiliary heater so that it en- 
gages audibly. 


All vehicles (continued): 
- Attach electrical connectors -1- and -2- on flange (right-side). 


20-1088 
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- Secure cover for flange (right-side) -arrows-. 


- Connect electrical connectors -1 ... 3- on underside of flange 
(left-side). 


- Install new seal for flange (seal must be installed dry). 


- Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


- Tighten locking ring. 
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‘220-1001 


‘A20-10236 


- Attach electrical connectors -1- and -2- on flange (left-side). 


— Secure cover for flange (left-side) -arrows-. 


- Connect battery. Observe notes on procedures required after 
connecting battery = Electrical system; Rep. gr. 27. 


— Put atleast 5 litres of fuel into tank after installing 
Vehicles with auxiliary heater: 


—- Let auxiliary heater run with full load for 10 minutes to bleed 
fuel supply line going to metering pump. 


®& 


‘20-0965 ]) 


5.4 Exploded view - fuel delivery unit (right-side) with fuel pump - G23- and fuel 
gauge senders -G169- and -G393- 
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1 - Retainer 

Q For fuel delivery unit 
2 - Fuel gauge sender 2 - 
G169- 

Q Yellow 


Q Clipped onto retainer 

-item 1- 

Q > Checking resistance 
values > page 223 

Q > Removing and installing 

=> page 224 


3 - Fuel gauge sender 4 - 
G393- 


Q White 


Q Clipped onto fuel deliv- 
ery unit -item 16- 


Q > Checking resistance 
values > page 230 
Qa Removing and installing 
= page 232 
4 - Fuel supply line 
Q To fuel filter 
Q_ Mark before removing 


Q Press release tab on 
connection piece to dis- 
connect 


Q Do not kink 
Q Clip onto fuel tank 
5 - Fuel return line 
From fuel rail 
Mark before removing 


Press release tab on 
connection piece to disconnect 


Do not kink 
Clip onto fuel tank 


oo ooo 


6 - Locking ring 
Q Remove and install using wrench - T10202- 
Q Tighten to 120 Nm 
7 - Seal 
Q Renew 
Q Install dry 
8 - Flange (right-side) 
Q Installation position = page 81 
9 - Fuel return line 
Q From flange to fuel delivery unit (right-side) 
Q Fitted loosely in fuel delivery unit (right-side) 
10 - Fuel supply line 
Q From fuel delivery units to flange 
11 - Balance pipe 
Q Between fuel delivery units 
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420-10603 


12 - Supply line for suction-jet pump 

Q For suction-jet pump 

Q Press release tab on connection piece to disconnect 
13 - Fuel supply line 

Q From suction-jet pump (left-side) 

Q_ Clipped onto fuel delivery unit -item 16- 
14 - Supply line for suction-jet pump 

Q For fuel delivery unit (right-side) 
15 - Fuel filler pipe 

Q From filler neck 

Q Clipped onto fuel delivery unit -item 16- 
16 - Fuel delivery unit (right-side) 
With fuel pump - G23- 
Clipped onto retainer -item 1- 
Different versions available; for correct version refer to > Electronic parts catalogue 
Checking fuel pump (electrical test) > page 81 
Checking residual pressure = Rep. gr. 24 
Removing and installing = page 81 
Put at least 5 litres of fuel into tank after installing 


ooooooa 


Installation position of flange (right-side) 


— Install new seal for flange (seal must be installed dry). 


— Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank, 


AQOATIO 


5.5 Checking fuel pump - G23- (right-side) - 
electrical test 


@ On vehicles with FSI engine, voltage for the fuel pumps is 
supplied via fuel pump control unit - J538- . 


@ Check fuel pump control unit - J538- in “Guided Fault Finding” 
= Vehicle diagnostic tester. 


5.6 Removing and installing fuel delivery 
unit (right-side) with fuel pump - G23- 


Special tools and workshop equipment required 


5. Fuel delivery unit with fuel pump and fuel gauge senders - rest-of-world vehicles with FSI engine 81 


@ Wrench - T10202- 


Removing 
Observe safety precautions = page 1. 


Observe rules for cleanliness > page 3 . 


rN Caution 


* The fuel tank must not be more than 1/3 full when remov- 
ing the fuel delivery unit. Drain the tank if necessary. 
Procedure > page 112 


rN Caution 


Observe notes on procedure for disconnecting the battery. 


- With.ignition switched off, disconnect battery earth cable. 
-arrowri=-Electrical: system; Repigts 27a 


— Remove luggage compartment floor covering. 


it Note 


For removing and installing fuel delivery unit, take tool kit and 
spare wheel out of luggage compartment. You can then sit or 
kneel in the spare wheel well. 


- Unscrew cover for flange (right-side) -arrows-. 
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710202 


le 


w00-1334 


‘420-0004 


— Unplug electrical connectors -1- and -2- on flange (right-side). 


— Mark fuel return line -1- and fuel supply line -2-. 


rN WARNING 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


- Detach both lines from flange (press release tabs). 
Vehicles with auxiliary heater: 


- Inaddition, disconnect fuel supply line -2- for auxiliary heater. 


All vehicles (continued): 
— Unscrew locking ring using wrench - T10202- . 


‘A20-10236 


- Detach flange and remove seal. 


- Unplug electrical connectors -1 ... 3- on underside: of flange. 
(right-side). 


‘20-1101 
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it Note 


Pull out fuel lines from fuel tank opening prior to disconnecting 
the pipe connectors mentioned below. 


- Working through right fuel tank opening, press release tabs 
and disconnect fuel supply lines -1- and -2- going to fuel de- 
livery units. 


E Note 


For illustration purposes some of the components are shown re- 
moved in the following illustrations. 


- Unclip fuel filler pipe -arrow- at front of fuel delivery unit (right- 
side). 


- Detach cover for flange (left-side) -arrows-. 


- Unplug electrical connectors -1- and -2- on flange (left-side). 
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‘A20-10612 


‘Va 


aN 
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— Unscrew locking ring using wrench - T10202- . 


- Detach flange and remove seal. 


— Unplug electrical connectors -1 ... 3- on underside of flange 
(left-side). 


- Working through left fuel tank opening, press release tab and 
disconnect connecting pipe -1-. 


— Pull out connecting pipe from right fuel tank opening. 


ite Note 


Disregard -items 2, 3-. 


— Working through right fuel tank opening, press release tabs 
and disconnect supply line -1- going to suction-jet pump (left- 
side) and supply line -2- going to fuel delivery unit (right-side). 


A20-10236 


720-1080 


A20-10858 


A20-10860 
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- Working through right fuel tank opening, press release tabs 
-arrows- and detach fuel supply line -1- and fuel gauge send- 
er 4 - G393- -item 2-. 


- Move fuel gauge sender 4 - G393- to right side. 


—- Press down both retaining clips on retainer for fuel delivery unit 
-arrows-. 


— Remove fuel delivery unit. 


it Note 


Keep in mind that the fuel delivery unit still contains fuel. 


Installing 
+ Tightening torque = page 79 


- Pull both retaining clips on retainer upwards -arrows- so that 
they engage audibly before installing the fuel delivery unit. 


— Then press fuel delivery unit carefully into retainer so that it 
engages audibly. 


- Fit fuel supply line -1- and fuel gauge sender 4 - G393- 
-item 2- so that they engage audibly on fuel delivery unit (right- 
side). 
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720-1057 


20-1031 


— Working through right fuel tank opening, fit supply line -1- go- 
ing to suction-jet pump (left-side) and supply line -2- going to 
fuel delivery unit (right-side) so that they engage audibly. 


—- Fit connecting pipe -1- through left opening on fuel tank so that 
it engages audibly. 


- Connect electrical connectors -1 ... 3- on underside of flange 
(left-side). 


— Install new'seal‘forflange (seal must'be installed dry): 


- Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


A20-10859 


20-1858 


‘A20-1001 
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- Tighten locking ring. 


- Attach electrical connectors -1- and -2- on flange (left-side). 


- Secure cover for flange (left-side) -arrows-. 


- Working through right fuel tank opening, fit fuel lines -1- and 
-2- going to fuel delivery units so that they engage audibly. 
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20-1026 


720-0985 


A20-10612 


1 


Connect electrical connectors -1 ... 3- on underside of flange 
(right-side). 


- Install new seal for flange (seal must be installed dry). 


20-1101 


1 


Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


AQOA10 


I 


Tighten locking ring. 


A20-10236 


- Install fuel supply line -2- and fuel return line -1- (as marked) 
so that they engage audibly. 


Vehicles with auxiliary heater: 


- Also fit fuel supply line going to auxiliary heater so that it en- 
gages audibly. 


5. Fuel delivery unit with fuel pump and fuel gauge senders - rest-of-world vehicles with FSI engine 89 


All vehicles (continued): 


- Attach electrical connectors -1- and -2- on flange (right-side). 


- Secure cover for flange (right-side) -arrows-. 


- Connect battery. Observe notes on procedures required after 
connecting battery > Electrical system; Rep. gr. 27 . 


- Put atleast 5 litres of fuel into tank after installing 
Vehicles with auxiliary heater: 


—- Let auxiliary heater run with full load for 10 minutes to bleed 
fuel supply line going to metering pump. 


5.7 Checking delivery rate of fuel pumps - 
vehicles with 6-cylinder engine 

Special tools and workshop equipment required 

@ K-Jetronic pressure tester - V.A.G 1318- 


@ Adapter set - V.A.G 1318/10-12- 


@ Remote control - V.A.G 1348/3A- for V.A.G 1348 with adapter 
cable -V.A.G 1348/3-3- 


@ Fuel-resistant measuring container 


4 


aan 


V.A.G 1348/30 
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Procedure 
— Observe test conditions > page 3 . 


rN WARNING 


Observe safety precautions > page 1. 


- Remove luggage compartment side trim cover (right-side) 
-arrows-. 


27-0156 


— Remove cover -2- over battery. = Sa 
ae 


ite Note 


Disregard -item 1-. 


Az7-0187 


— Remove luggage compartment floor covering. 
- Detach cover for flange (left-side) -arrows-. 


as 


20-0366 |) 


- Unplug electrical connector -2- on flange (left-side). 


ie Note 


Disregard -item 1-. 


APO-1OR7 
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- Unscrew cover for flange (right-side) -arrows-. 


- Unplug electrical connector -2- on flange (right-side). 


it Note 


Disregard -item 1-. 


— Connect remote control - V.A.G 1348/3A- for V.A.G 1348 with 
adapter cable -V.A.G 1348/3-3- to contact -4- (earth) of fuel 
delivery unit (left-side) and fuel delivery unit (right-side) using, 
test leads from auxiliary measuring set - V.A.G 1594C-. 


— Move switch of remote control - V.A.G 1348/3A- for V.A.G 
1348 to front of engine compartment. 


- Connect crocodile clip to earth point in engine compartment. 


- Connect contact -1- (positive) of fuel delivery unit (left-side) 
and fuel delivery unit (right-side) to battery “+” via an impro- 
vised test lead. For safety reasons an in-line fuse -A- (10 A) 
must be connected into the lead. 


- Remove filler cap from fuel filler neck. 


Q2 Rep. gr-20- Fuel supply system 


‘20-1005 


rN WARNING 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


rN Caution 


Rules for cleanliness when working on the injection system 
> page 3. 


Disconnect fuel line -arrow-. 
Connect K-Jetronic pressure tester - V.A.G 1318- with adapt- 
ers - V.A.G 1318/11- and -V.A.G 1318/12- to fuel line. 


Fit auxiliary hose -arrow- onto pressure tester and hold it ina 
measuring container. 


Open cut-off valve on pressure tester. 
Lever points in direction of flow. 


Build up pressure in fuel system by pressing the remote control 
and slowly closing the cut-off valve on the pressure tester. 


Specification: 4 bar 


From this point on do not move position of cut-off valve. 


Empty the measuring container. 
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— Press remote control button for 15 seconds. 


- Compare amount of fuel delivered with minimum delivery 800 
shown in diagram (cm3/15 sec.). 700 
600 
it Note Bog 
400 
Voltage at fuel pump with engine stationary and pump running is 300 
approx. 2 volts less than battery voltage. 200 
100 
If minimum delivery rate is not reached, check for the following Z 
: AaO-TOTOD 
causes: 8 4011 12V 


@ Fuel lines have been crushed. 
Fuel filter is blocked. 
¢@ Fuel pump is defective. 


i Note 


As there is hardly any difference in the fuel delivery rate if only 
one of the two fuel pumps is working (because of the hose con- 
nections inside the tank), it is difficult to diagnose a defective 
pump by just measuring the delivery rate. 

In this case proceed as follows: 


— Unplug the electrical auxiliary lead at the fuel delivery units 
(one at a time). 


- Measure delivery rate of fuel delivery unit located on the op- 
posite side. 


If the delivery rate of the fuel delivery unit which has been meas- 
ured separately is considerably below specification: 


—- Renew the relevant fuel delivery unit. 
Installation is carried out in the reverse order; note the following: 


- Secure fuel line to engine > Rep. gr. 24. 


5.8 Checking delivery rate of fuel pumps - 
vehicles with 8-cylinder engine 


Special tools and workshop equipment required 
@ K-Jetronic pressure tester - V.A.G 1318- 


@ Adapter set - ViA.G)1318/10-12- 
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W00-0577 


@ Remote control - V.A.G 1348/3A- for V.A.G 1348 with adapter 
cable -V.A.G 1348/3-3- 
V.A.G 1348/3A 


@ Fuel-resistant measuring container 
Procedure 


— Observe test conditions > page 3 . 


rN WARNING 


Observe safety precautions > page 1. 


— Remove luggage compartment side trim cover (right-side) 
-arrows-. 


‘27-0156 


— Remove cover -2- over battery. 


ie Note 


Disregard -item 1-. 


— Remove luggage compartment floor covering. 
- Detach cover for flange (left-side) -arrows-. 


‘20-0963 ]) 
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- Unplug electrical connector -2- on flange (left-side). 


i Note 


Disregard -item 1-. 


- Unscrew cover for flange (right-side) -arrows-. 


- Unplug electrical connector -2- on flange (right-side). 


it Note 


Disregard -item 1-. 


— Connect remote control - V.A.G 1348/3A- for V.A.G 1348 with 
adapter cable -V.A.G 1348/3-3- to contact -4- (earth) of fuel 
delivery unit (left-side) and fuel delivery unit (right-side) using 
test leads from auxiliary measuring set - V.A.G 1594C- . 


— Move switch of remote control - V.A.G 1348/3A- for V.A.G 
1348 to front of engine compartment. 


- Connect crocodile clip to earth point in engine compartment. 


- Connect contact -1- (positive) of fuel delivery unit (left-side) 
and fuel delivery unit (right-side) to battery “+” via an impro- 
vised test lead. For safety reasons an in-line fuse -A- (10 A) 
must be connected into the lead. 


- Remove filler cap from fuel filler neck. 
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“VAG 1594C 
z \ 


TERS 


220-1020 


_ VAG 
<a! 348/3A 


‘A20-10095 


— Pull off engine cover panel (rear) -arrows-. x 
—_ 


‘A10-10428 


TN WARNING 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


- Disconnect fuel supply line -arrow- at connectirig' piece. 


TN Caution 7 as ; aS 


Rules for cleanliness when working on the injection system 
> page 3. 


— Disconnect fuel line -arrow-. 
- Connect K-Jetronic pressure tester - V.A.G 1318- with adapt- 
ers - V.A.G 1318/11- and -V.A.G 1318/12- to fuel line. 


—- Fit auxiliary hose -arrow- onto pressure tester and hold it ina 
measuring container. 


— Open cut-off valve on pressure tester. Lever must point in di- 
rection of flow. 


—- Buildup pressure in fuel system by pressing the remote control 
button and slowly closing the cut-off valve on the pressure 
tester. 


* Specification: 4 bar 


- From this point on do not move position of cut-off valve. 
— Empty the measuring container. 
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— Press remote control button for 15 seconds. 


- Compare amount of fuel delivered with minimum delivery 800 
shown in diagram (cm3/15 sec.). 700 
600 
it Note Bog 
400 
Voltage at fuel pump with engine stationary and pump running is 300 
approx. 2 volts less than battery voltage. 200 
100 
If minimum delivery rate is not reached, check for the following Z 
: RIOT 
causes: 8 4011 12V 


@ Fuel lines have been crushed. 
Fuel filter is blocked. 
¢@ Fuel pump is defective. 


i Note 


As there is hardly any difference in the fuel delivery rate if only 
one of the two fuel pumps is working (because of the hose con- 
nections inside the tank), it is difficult to diagnose a defective 
pump by just measuring the delivery rate. 

In this case proceed as follows: 


— Unplug the electrical auxiliary lead at the'fuel‘delivery units: 
(one at a time). 


- Measure delivery rate of fuel delivery unit located on the op- 
posite side. 


If the delivery rate of the fuel delivery unit which has been meas- 
ured separately is considerably below specification: 


— Renew the relevant fuel delivery unit. 
Installation is carried out in the reverse order; note the following: 


- Secure fuel line to engine > Rep. gr. 24. 


5.9 Checking delivery rate of fuel pumps - 
vehicles with 10-cylinder engine (Audi 
$8) 


Special tools and workshop equipment required 
@ K-Jetronic pressure tester - V.A.G 1318- 


@ Adapter set - V.A.G 1318/10-12- 
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@ Remote control - V.A.G 1348/3A- for V.A.G 1348 with adapter 
cable -V.A.G 1348/3-3- 
V.A.G 1348/3A 


@ Fuel-resistant measuring container 
Procedure 


— Observe test conditions > page 3 . 


rN WARNING 


Observe safety precautions > page 1. 


— Remove luggage compartment side trim cover (right-side) 
-arrows-. 


27-0156 


— Remove cover -2- over battery. 


ie Note 


Disregard -item 1-. 


- Remove luggage compartment floor covering. 
- Detach cover for flange (left-side) -arrows-. 


‘20-0963 
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- Unplug electrical connector -2- on flange (left-side). 


i Note 


Disregard -item 1-. 


- Unscrew cover for flange (right-side) -arrows-. 


- Unplug electrical connector -2- on flange (right-side). 


it Note 


Disregard -item 1-. 


— Connect remote control - V.A.G 1348/3A- for V.A.G 1348 with 
adapter cable -V.A.G 1348/3-3- to contact -4- (earth) of fuel 
delivery unit (left-side) and fuel delivery unit (right-side) using 
test leads from auxiliary measuring set - V.A.G 1594C- . 


- Move switch of remote control - V.A.G 1348/3A- for V.A.G 
1348 to front of engine compartment. 


- Connect crocodile clip to earth point in engine compartment. 


- Connect contact -1- (positive) of fuel delivery unit (left-side) 
and fuel delivery unit (right-side) to battery “+” via an impro- 
vised test lead. For safety reasons an in-line fuse -A- (10 A) 
must be connected into the lead. 


- Remove filler cap from fuel filler neck. 
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“VAG 1594C 
z \ 


ERS 


220-1020 


_ VAG 
<a! 348/3A 


‘A20-10095 


— Pull off engine cover panel (rear) -2- -arrows-. 


ie Note 


Disregard -item 1-. 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


rN Caution 


Rules for cleanliness when working on the injection system 
> page 3. 


- Disconnect fuel pipe -arrow- at fuel rail. 
- Connect K-Jetronic pressure tester - V.A.G 1318- with adapt- 
ers - V.A.G 1318/11- and -V.A.G 1318/12- to fuel line. 


—- Fit auxiliary hose -arrow- onto pressure tester and hold it ina 
measuring container. 


- Open cut-off valve on pressure tester. Lever must point in di- 
rection of flow. 


- Build up pressure in fuel system by pressing the remote control 
button and slowly closing the cut-off valve on the pressure 
tester. 


* Specification: 4 bar 


—- From this point on do not move position of cut-off valve. 
- Empty the measuring container. 
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— Press remote control button for 15 seconds. 


- Compare amount of fuel delivered with minimum delivery 
shown in diagram (cm3/15 sec.). 


it Note 


Voltage at fuel pump with engine stationary and pump running is 
approx. 2 volts less than battery voltage. 


If minimum delivery rate is not reached, check for the following 
causes: 

@ Fuel lines have been crushed. 

Fuel filter is blocked. 

¢@ Fuel pump is defective. 


i Note 


As there is hardly any difference in the fuel delivery rate if only 
one of the two fuel pumps is working (because of the hose con- 
nections inside the tank), it is difficult to diagnose a defective 
pump by just measuring the delivery rate. 

In this case proceed as follows: 


— Unplug the electrical auxiliary lead at the fuel delivery units 
(one at a time). 


- Measure delivery rate of fuel delivery unit located on the op- 
posite side. 


If the delivery rate of the fuel delivery unit which has been meas- 
ured separately is considerably below specification: 


— Renew the relevant fuel delivery unit. 
Installation is carried out in the reverse order; note the. following: 


- Secure fuel line to fuel rail= Rep. gr. 24. 


5.10 Fuel pump control unit - J538- 


Check fuel pump control unit - J538- in “Guided Fault Finding” 
= Vehicle diagnostic tester. 


5.11 Removing and installing fuel pump con- 
trol unit - J538- 

Removing 

Observe safety precautions = page 1. 

Observe rules for cleanliness > page 3 . 

- Switch off ignition and remove ignition key. 

— Remove luggage compartment floor covering. 


- Detach cover for flange (left-side) -arrows-. 
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‘A20-10102 


— Unplug electrical connectors -1- and -2- on flange (left-side). 


— Remove plugs in luggage compartment floor and unscrew 
nuts -arrows-. 


- Slightly lift floor panel in the area of flange by hand and remove 
fuel pump control unit - J538- between floor panel and fuel tank 
flange. 

— Unplug electrical connector at control unit. 

Installing 


Install in reverse order. 


Tightening torque 

AI0-10700 
Component Nm 
Fuel pump control unit - J538- to fuel tank 1.6 


5.12 Suction-jet pumps 
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1 - Suction-jet pump (left-side) 
2 - Fuel delivery unit (left-side) 
3 - Expansion tank 
4 - Fuel delivery unit (right- 
side) 
5 - Suction-jet pump (right- 
side) 
6 - Supply line for suction-jet 
pump 
Q_ From fuel delivery unit 
(right-side) to suction-jet 
pump (left-side) 
7 - Supply line for suction-jet 
pump 
Q Fronmfueldelivery:unit 
(left-side) to'suction=jet 
pump (right-side) 


8 - Balance pipe 


Q_ Between fuel delivery 
units 


Description of operation 

To ensure a reliable fuel supply 

in all situations, the fuel pumps 

must never draw in air, even 
under extreme driving condi- 
tions such as very sharp bends 
or under heavy braking. This 
may happen when the fuel 
sloshes into one of the corners 
of a partially filled fuel tank. 

@ For this reason, the fuel de- 
livery units -item 2- and 
-item 4- incorporate a so- A20-10604 
called baffle housing, in 
which the fuel pumps are fitted, as well as the fuel pumps themselves. The baffle housing is a container 
permanently filled with fuel, so that the fuel pumps are surrounded with fuel regardless of the fuel level in 
the tank. 


@ Consequently, proper filling of the baffle housings is essential for trouble-free operation of the fuel pumps. 
This is the purpose of the "suction-jet pumps". 


@ The suction-jet pumps operate according to the principle of fluid entrainment: a stream of fuel from the 
primary stage of the fuel pumps -2- (left-side) and -4- (right-side) is fed via the supply lines -6- and -7- to the 
suction-jet pumps -1- and -5-, where it is passed through a nozzle and thus accelerated. The accelerated 
stream of fuel draws off the surrounding fuel and delivers it to the baffle housings in the fuel delivery units. 
The suction jet pump (right-side) -item 5- delivers the fuel into the baffle housing (left-side); the suction jet 
pump (left-side) -item 1- delivers the fuel into the baffle housing (right-side). 


@ In addition, the stream of fuel from the fuel pumps is supplied to the two smaller suction-jet pumps in the 
baffle housings via two Y-connectors. Working through the balance pipe -item 8-, these ensure that the 
baffle housings in both fuel delivery units are filled evenly. 


@ Another small suction-jet pump is located in the expansion tank -item 3- and delivers fuel from there back 
to the fuel tank. 
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5.13 Removing and installing suction-jet 
pump (left-side) 


Removing 


Observe safety precautions = page 1. f 


Observe rules for cleanliness > page 3. 
— Remove the fuel delivery unit (left-side) > page 26 . 
- Remove fuel gauge sender 3 - G237- (tubular sender, left- 


side) from fuel tank. \ 
- Working through right fuel tank opening, press release tab and 

disconnect fuel supply line -1-. o 
- Detach flange. ——o-, 

_~Ae 
A > 
@ 
SAF 2 
2 ‘A20-10612 


- Working through right fuel tank opening, press release tabs 
and disconnect supply lines -1- and -2- for suction-jet pumps 
from Y-connector. 


Az0-10869 


- Working through right fuel tank opening, press release tabs 
-arrows- and detach fuel supply line -1-. 


ite Note 


Disregard -item 2-. 


— Pull out disconnected -fuelsupplyline through:left fuel tank: 
opening. 
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- Working through left fuel tank opening, press release tab 
-arrow- and detach retaining clip for suction jet lines from re- 
tainer. 


- Pull out suction-jet pump (left-side) together with lines through 
left fuel tank opening. 


Installing 

- Version with baffle plate: insert suction-jet pump (left-side) 
-1- so it fits in recess in baffle plate -2- at front of fuel tank, as 
shown in illustration. 


- Then press retaining clip for suction-jet pump into retainer so 
it engages audibly. 


- Push fuel supply line through left fuel tank opening into right 
fuel tank chamber. Note routing: 


+ The fuel supply line -3- must be routed below the fuel filler pipe 
-2- at the left fuel tank opening. 


it Note 


Disregard -item 1-. 


- Fit fuel supply line -1- onto fuel delivery unit (right-side) so that 
it engages audibly. 


it Note 


Disregard -item 2-. 
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220-1059 


‘A20-1051 


- Working through right fuel tank opening, fit supply lines -1- and 
-2- for suction-jet pumps onto Y-connector so that they engage 
audibly. 


- Working through right fuel tank opening, fit fuel supply line 
-1- so that it engages audibly. 


— Insert fuel gauge sender 3 - G237- into fuel tank. 
— Install fuel delivery unit (left-side) = page 31. 


5.14 Removing and installing suction-jet 
pump (right-side) 

Removing 

Observe safety precautions = page 1. 

Observe rules for cleanliness > page 3 . 

— Remove fuel delivery unit (right-side) > page 42 . 


— pRemove.fuel.gauge, sender 4.-.G393-. (tubular.sender, right; 
side):from fuel:tank. 


—- Working through right fuel tank opening, press release tab and 
disconnect supply line for suction-jet pump -arrow- from ex- 
pansion tank. 


‘A20-10859 


‘Az0-10612 


‘A20-10860 
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- Working through left fuel tank opening, press release tabs and 
disconnect supply lines -2- and -3- for suction-jet pumps from 
Y-connector. 


- Working through left fuel tank opening, press release tabs 
-arrows- and detach fuel supply line 


i Note 


Disregard -item 1-. 


- Pull out disconnected fuel supply line through right fuel tank 
opening. 


- Working through right fuel tank opening, press release tab 
-arrow- and detach retaining clip for suction jet lines from re- 
tainer. 


- Pull suction-jet pump (right-side) together with lines out of right 
fuel tank opening. 


Installing 


- Version with baffle plate: insert suction-jet pump (right-side) 
-1- so it fits in recess in baffle plate -2- at front of fuel tank, as 
shown in illustration. 


- Then press retaining clip for suction-jet pump into retainer so 
it engages audibly. 
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‘A20-10858 


‘A20-1090 


—- Push fuel supply line through right fuel tank opening into left 
fuel tank chamber. Note routing: 


+ The fuel supply line -1- must be routed below the fuel filler pipe 
-2- at the left fuel tank opening. 


ie Note 


Disregard -item 3-. 


20-1058 


—- Fit fuel supply line -2- onto fuel delivery unit (left-side) so that 
it engages audibly. 


iw Note 


Disregard -item 1-. 


20-1030 


— Push supply line for suction-jet pump through right fuel tank 
opening into left fuel tank chamber. 


— Working through left fuel tank opening, fit supply lines -2- and 
-3- for suction-jet pumps onto Y-connector so that they engage 
audibly. 


‘20-1858 


- Working through right fuel tank opening, fit supply line for suc- 
tion-jet pump -arrow- onto connection on expansion tank so 
that it engages audibly. 


— Insert fuel gauge sender 4 - G393- into fuel tank. 
— Install fuel delivery unit (right-side) > page 48 . 


A20-10860 
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6 Fuel tank with attached components 
- all USA vehicles 


= “6.1 Fuel tank with attached components - exploded view”, page 
410 


= “6.2 Draining fuel tank", page 112 


= “6.3 Removing and installing fuel tank with attached compo- 
nents”, page 115 


6.1 Fuel tank with attached components -, exploded View 


1 - Securing strap 
Q With spacer, installation 
position > page 111 
2-22Nm 


3 - Fuel line 
Q From fuel filter 
Q To engine 


Q Press release tab on 
connection piece to dis- 
connect 


4 - Fuel return line 
Q From engine 
Q Press release tab on 
connection piece to dis- 
connect 


Q Clip onto fuel tank 
5 - Breather line 


6 - Earth connection 


Q_ To eliminate electrostat- 
ic charge 


Q Installation position / 
test procedure 
= page 111 

Q_ Make sure that connec- 
tor is securely fitted 


Q After installation, use an 
ohmmeter to check the 
electrical connection 
between the fuel filler 
neck and a bare metal 
part on the body. Speci- ; 
fication: approx. 0 Q 23 22 4, 20 A20-1 108 


7 - Filler cap 

Q With solenoid for fuel tank cap switch - F314- = page 112 
8 - Seal 

Q_ Renew if damaged 
9-22Nm 


10 - Electrical connector 
Q For fuel tank cap switch - F314- > page 112 


11 - Breather line 
Q To activated charcoal filter at bottom of spare wheel well on underbody 
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Q_ Remains on fuel tank when tank is removed 
12 - Fuel tank 
Q Removing and installing = page 115 
13 - Bush 
14 - Fuel tank bracket 
15-22Nm 
16 - Rubber buffer 
17 - Washer 
18-22Nm 
19-22Nm 


20 - Securing strap 
Q With spacer, installation position = page 111 


21-Clip 
Q For heat shield 
22 - Heat shield 
23 - Clip 
Q For heat shield 


Installation position of spacers 


— Make sure that,securing strap.spacers. are located directly un-, 
der seam of fuel,tank,-arrow-: 


Installation position of earth connection 
— Route earth connection as shown in illustration. 


- Ensure that connector for earth connection is securely fitted 
on metal ring on fuel filler neck -arrow-. 


oN WARNING 


After installation, use an ohmmeter to check the electrical con- 
nection between the metal ring on the fuel filler neck and a bare 
metal part on the body: 


* Specification: approx. 0.Q. 
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Fuel tank cap switch - F314- 


- Ensure that electrical connector -2- for fuel tank cap switch - 
F314- -item 1- is firmly seated on fuel filler neck. 


Filler cap with solenoid 
- Solenoid for fuel tank cap switch - F314- -arrow-. 


6.2 Draining fuel tank 
Special tools and workshop equipment required 
@ Fuel extractor - VAS 5190A- 


VAS 5190 A 


@ Vehicles from approx. 11.2002: Wrench - T10202- 
710202 


w00-1334 


Procedure 
Observe safety precautions = page 1. 
Observe rules for cleanliness > page 3 . 
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—- Briefly open filler cap for fuel tank and close again. 


rN Caution 


Observe notes on procedure for disconnecting the battery. 


- With ignition switched off, disconnect battery earth cable 
-arrow- = Electrical system; Rep. gr. 27 . 


‘27-0182 


Remove luggage compartment floor covering. 
- Detach cover for flange (left-side) -arrows=: 


Unplug electrical connectors -1- and -2- on flange (left-side). 


APO-1087 


- Unscrew locking ring using wrench - T10202- . 


‘A20-10236 
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- Unscrew cover for flange (right-side) -arrows-. 


- Unplug electrical connectors -1- and -2- on flange (right-side). 


- Mark fuel return line -1- and fuel supply line -2-. 


rN WARNING 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


- Detach both lines from flange (press release tabs). 


- Unscrew locking ring using wrench - T10202- . 
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‘A20-10236 


— Connect earth wire of fuel extractor - VAS 5190A- to earth stud 
of energy management control unit - J644- . 


— Remove flange (left-side) and lay it aside with electrical wires 
connected. 


— Detach seal. 


—- Extract fuel from left fuel tank chamber through fuel tank open- 
ing using fuel extractor - VAS 5190A- . 


— Remove flange (right-side) and lay it aside with electrical wires 
and fuel lines connected. 


— Detach seal. 


- Extract fuel from right fuel tank chamber through fuel tank 
opening using fuel extractor unit - VAS 5190A- . 


- Re-install flange: left-side > page 75 , right-side > page 86 . 


6.3 Removing and installing fuel tank with 
attached components 

Special tools and workshop equipment required 

@ Engine and gearbox jack - V.A.G 1383 A- 


@ Support - T10031- 


Removing 


Observe safety precautions > page 1. 


20-1039 


20-1040 


VA.G 1383 A 


710031 


wo0-0722 
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Observe rules for cleanliness > page 3 . 


rN WARNING 


+ To reduce weight, the fuel tank must be empty when it is 
removed from the vehicle. Drain the tank if necessary. 
Procedure > page 112 


- Release the tank flap. 


rN Caution 


Observe notes on procedure for disconnecting the battery. 


- With ignition switched off, disconnect battery earth cable 
-arrow- = Electrical system; Rep. gr. 27 . 


— Remove luggage compartment floor covering. 
- Unscrew cover for flange (right-side) -arrows-. 


—- Press release tabs to disconnect breather pipe -arrow-. 


rN WARNING 


BEFORE loosening the subframe bolts, ensure that the vehicle 
cannot tip forwards (for instance by putting a weight of about 
50 kg in the luggage compartment). 


— Remove rear axle = Rep. gr. 42. 
— Remove rear right wheel housing liner > Rep. gr. 66. 
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Eee 


‘Aa7-0182 


‘20-1102 


— Disconnect earth wire -3- from fuel filler neck. 


— Unplug electrical connector -1- for fuel tank cap switch - 
F314-. 


- Disconnect breather pipe -5- from fuel filler neck. 
— Remove bolts -2- and -4- for fuel filler neck. 


ES 


- Check that propshaft is secured to prevent it falling. f Sa war] 
1 yy 


+ The propshaft should be placed on a block of wood -1- and 
secured with wire or a cable tie -arrow-. 


+ The propshaft should be inclined slightly downwards to ensure 
there is sufficient space when installing the fuel tank. 


ite Note 


The propshaft must not be bent more than 8°. 


— Remove heat shield for propshaft -arrows-. 


ite Note 


The heat shield is also clipped in at the top of the breather pipe. 


- Remove cover -1- from underside of vehicle (left-side). 
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- Remove cover -1- from underside of vehicle (right-side). 


— Unplug electrical connectors: 
2 - To fuel pumps 


3 - To fuel gauge senders 


~ Disconnect fuel pipes (pie8SYBleaSe WABS)E INS 


2. with respect to the correctness of information in this document. Copy 
1 - Fuel return line id 


4 - Fuel supply line 


- Disconnect breather pipe -arrow- at rear right of fuel tank 
(press release tab). 


- Attach brake calipers to suspension struts with wire -arrow- 
(brake calipers were fastened to fuel tank brackets upon re- 
moval of rear suspension). 
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- Position engine and gearbox jack - V.A.G 1383 A- with support 
- T10031- under vehicle to support tank (do not use threaded 
rods of support). 


— Support fuel tank using engine and gearbox jack - V.A.G 1383 
A- and support - T10031- . 


- Inaddition, a 2nd mechanic will be required to support the fuel 
tank at the rear by hand. 


rN WARNING 


To reduce weight, fuel tank must be empty upon removal. 


- Unscrew bolts -1 ... 6-; swivel fuel tank brackets forward if 
necessary. 


— First lower fuel tank slightly at the rear so the fuel filler neck 
can be guided out of the body. 


— Then lower fuel tank using engine and gearbox jack - V.A.G 
1383 A- , simultaneously guiding fuel tank down by hand. 


ie Note 


For illustration purposes the fuel tank is shown without engine and 
gearbox jack. 


Installing 


* Tightening torques = page 110 


- Check that fuel pipes and wiring harnesses for fuel pumps and 
fuel gauge senders are clipped into brackets -1- on fuel tank. 


- Bond pads -2- to fuel tank as shown when installing new fuel 
tank. 


- Position fuel tank with securing straps and brackets on under- 
body, using engine and gearbox jack - V.A.G 1383 A- and 
support - 110031- . 


— When installing fuel tank, make sure that the fuel filler neck is 
correctly inserted into the opening on the body. 


- Secure fuel tank by first tightening bolts at points -1-, -2-, -5- 
and -6-, then at points -3- and -4-. 


aa 


A 


‘820-1005 


‘A20-1005, 
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- Make sure that securing strap spacers are located directly un- 
der seam of fuel tank -arrow-. 


- Secure fuel filler neck using bolts -2- and -4-. 


- Fit breather pipe -5- so that it engages audibly. 


- Connect electrical connector -1- for fuel tank cap switch - 
F314- 


- Check the earth wiring -3- and connector tab for traces of ox- 
idation. Remove any traces of oxidation if necessary. 


FY WARNING 


After installation, use an ohmmeter to check the electrical con- 
nection between the metal ring on the fuel filler neck and a bare 
metal part on the body: 


«Specification: approx. 0 Q. 


Remaining installation steps are carried out in reverse sequence; 
note the following: 


it Note 


@ Always renew seals and gaskets when assembling. 

@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) » Electronic parts catalogue . 

- Install rear axle => Rep. gr. 42. 

- Install rear right wheel housing liner = Rep. gr. 66. 

- Install rear section of exhaust system > Rep. gr. 26. 


- Connect battery. Observe notes on procedures required after 
connecting battery = Electrical system; Rep. gr. 27 . 
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7 Routing of pipes/hoses (inside fuel 
tank) - USA vehicles with MPI engine 


= “7.1 Routing of pipes/hoses (inside fuel tank) - exploded view”. 
page 121 


7.1 Routing of pipes/hoses (inside fuel tank) - exploded view 


ite Note 


= The illustration shows the correct routing of pipes/hoses inside the fuel tank (schematic view). 


@ /tis not necessary to route the pipes/hoses in exactly the same way as shown in the illustration, except for 
pipes/hoses shown in > page 122 . However it is essential to fit the pipes/hoses with sufficient space in 
relation to each other and to prevent rattling noises. 


@ The -arrow- points in direction of travel: UDIAG. AUL A 


1 - Fuel delivery unit (left-side) 
with fuel system pressurisation 
pump - G6- 


2 - Fuel supply line 


Q From suction-jet pump 
(left-side) to fuel deliv- 
ery unit (right-side) 

3 - Supply line for suction-jet 
pump 

Q From fuel pump (right- 


side) to suction-jet 
pump (left-side) 


10 


11 


4 - Suction-jet pump (left-side) 
5 - Expansion tank 


Q > With suction-jet pump to 
extract fuel from expan- 
sion tank 


6 - Non-return flap = u ) ~ 
Q For fuel filler pipe " 


7 - Primary filler pipe 

Q To fuel delivery unit 
(right-side). 

Q Ensures that a small 13 
amount of fuel is deliv- 
ered immediately to the 
fuel delivery unit when 


the tank is filled for the , 

first time. nn lI | 
8 - Suction-jet pump (right- 
side) /[ . 14 
9 - Supply line for suction-jet 
pump 17 16 15 A20-1139 


Q From fuel pump (right- 
side) to suction-jet pump (right-side) 


10 - Fuel supply line 
Q From suction-jet pump (right-side) to fuel delivery unit (left-side) 
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11 - Fuel delivery unit (right-side) with fuel pump - G23- 
12 - Breather line 
Q To breather connection at top of fuel filler neck 
13 - Fuel supply line 
Q_ From fuel pumps (left and right) to flange 
14 - Breather line 
Q To activated charcoal filter at bottom of spare wheel well on underbody 


15 - Fuel filler pipe 
Q_ From fuel filler neck to non-return flap in fuel tank 


16 - Fuel return line 
Q_ From flange to fuel delivery units (left and right) 


17 - Supply line for suction-jet pump 
Q_ To suction-jet pump in expansion tank 


Installation position of fuel supply lines 


+ The fuel supply lines -1-and’-3- must be routed below the fuel 
filler pipe,-2- at, the Jeft fuel. tank opening. 
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‘220-1059 


8 Fuel delivery unit with fuel pump and 
fuel gauge senders - USA vehicles 
with MPI engine 


= “8.1 Exploded view - fuel delivery unit (left-side) with fuel system 
pressurisation pump G6 and fuel gauge senders G and G237 ”, 


page 123 
= “8.2 Checking fuel system pressurisation pump G6 (left-side) - 
electrical test”, page 125 


> “8.3 Removing and installing fuel delivery unit (left-side) with 
fuel system pressurisation pump G6 ”, page 129 


=> “8.4 Exploded view - fuel delivery unit (right-side) with fuel pump 
G23 and fuel gauge senders G169 and G393 ", page 136 


=> “8.5 Checking fuel pump G23 (right-side) - electrical test”, page 
138 

= “8.6 Removing and installing fuel delivery unit (right-side) with 
fuel pump G23", page 141 

= “8.7 Checking delivery rate of fuel pumps - vehicles with fuel 
return line”, page 149 


= “8.8 Checking delivery rate of fuel pumps - vehicles with fuel 
system without fuel return line”, page 153 


= “8.9 Suction-jet pumps”, page 157 


= “8.10 Removing and installing suction-jet pump (left-side)", 


page 159 

= “8.11 Removing and installing suction-jet pump (right-side)”, 

page 160. 

8.1 Exploded view - fuel delivery unit (left-side) with fuel system pressurisation 


pump - G6- and fuel gauge senders -G- and -G237- 
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1 - Retainer 
Q For fuel delivery unit 


2 - Fuel gauge sender - G- 
Q Black 

Q Clipped onto retainer 
-item 1- 

Q > Checking resistance 
values > page 221 

Q > Removing and installing 

= page 222 

3 - Fuel delivery unit (left-side) 

Q With fuel system pres- 
surisation pump - G6- 

Q Clipped onto retainer 
-item 1- 

Q_ Different versions avail- 
able; for correct version 
refer to = Electronic 
parts catalogue 

Q > Checking fuel pump 
(electrical test) 
= page 125 

Q > Checking residual pres- 
sure = Rep. gr. 24 

Q > Removing and installing 
= page 129 

Q Put atleast 5 litres of 
fuel into tank after instal- 
ling 

4 - Fuel supply line 

Q From suction jet pump 
(right-side) 

Q_ Clipped onto fuel deliv- 
ery unit -item 3- 


AQ0-1706 


5 - Fuel supply line 
Q The plug connector is located on the right side of the fuel tank 
Q Press release tab on connection piece to disconnect 
6 - Fuel return line 
Q_ The plug connector is located on the right side of the fuer tank’ 
Q Press release tab on connection piece to disconnect 
7 - Locking ring 
Q Remove and install using wrench - T10202- 
Q Tighten to 120 Nm 
8 - Flange (left-side) 
Q Installation position > page 125 
9 - Seal 
Q Renew 
Q Install dry 
10 - Fuel gauge sender 3 - G237- 
Q Grey 
Q Clipped onto fuel delivery unit -item 3- 
Q Checking resistance values > page 225 
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Q > Removing and installing + page 226 


Installation position of flange (left-side) 


— Install new seal for flange (seal must be installed dry). 


— Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


20-1097 


8.2 Checking fuel system pressurisation 
pump - G6- (left-side) - electrical test 


Special tools and workshop equipment required 
@ Remote control for V.A.G 1348 - V.A.G 1348/3A- 


V.A.G 1348/30 


@ Hand-held multimeter - V.A.G 1526 E- 


Ko 
ae4 


@ Auxiliary measuring set - V.A.G 1594C- 
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¢@ Test instrument box - VAS 6356- with trigger clamp, 100 A - 
VAS 6356/4A- 


Procedure 
— Observe test conditions = page 3 . 


Checking voltage supply 


— Remove luggage compartment side trim cover (right-side) 
-arrows-. 


Vehicles built in model year 2003: 


- Take fuse 10 out of fuse holder SF10 (located in relay and fuse 
carrier in luggage compartment (right-side), position 10). 


Vehicles from model year 2004 onwards: 


- Take fuse 2 out of fuse holder SF2 (located in relay and fuse 
carrier in luggage compartment (right-side), position 2). 
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VAS 6356 


‘Az7-0156 


All vehicles (continued): 


— Connect remote control - V.A.G 1348/3A- for V.A.G 1348 with I 
adapter cable - V.A.G 1348/3-2- to right-hand terminal of fuse 1 } 


socket from which fuse has been taken out. | 

- Connect crocodile clip of remote control - V.A.G 1348/3A- for is tt 
V.A.G 1348 to battery “+” (positive). U 

— Press remote control button. LSE 

+ Fuel pump should start running (noise is audible in vicinity of 
fuel tank). 


20-1045 


ie Note 


The fuel pump runs very quietly. Avoid background noise whilst 
checking fuel pump. Have second mechanic perform check if 
necessaly. 


If no noise can be heard from pump: 
— Remove luggage compartment floor covering. 
- Detach cover for flange (left-side) -arrows-. 


- Unplug electrical connector -2- on flange (left-side). 


ie Note 


Disregard -item 1-. 


— Connect multimeter between contacts -1- and -4- of electrical 
connector to measure voltage. 


— Press remote control button. 
+ Specification: approx. battery voltage 
If specification is not obtained: 


—- Repair wiring harness according to current flow diagram. 
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If reading matches specification although no noise can be heard 
from pump: 


— Remove the fuel delivery unit (left-side) = page 129 . 


- Check that the electrical wires between flange and fuel pump 
are connected and test for continuity. 


If no faults are found in the wiring: 
- Fuel pumpis defective. Renew the fuel delivery unit (left-side). 
— Install fuel delivery unit (left-side) = page 75. 


Checking current draw 


+ Fuel pump voltage supply OK = page 126 


- Remove luggage compartment side trim cover (right-side) 
-arrows-. 


Vehicles built in model year 2003: 


- Take fuse 10 out of fuse holder SF10 (located in relay and fuse 
carrier in luggage compartment (right-side), position 10). 


Vehicles from model year 2004 onwards: 


- Take fuse 2 out of fuse holder SF2 (located in relay and fuse 
carrier in luggage compartment (right-side), position 2). 


All vehicles (continued): 


— Connect remote control - V.A.G 1348/3A- for V.A.G 1348 with 
adapter cable - V.A.G 1348/3-2- to right-hand terminal of fuse 
socket from which fuse has been taken out. 


- Connect crocodile clip of remote control - V.A.G 1348/3A- for 
V.A.G 1348 to battery “+” (positive). 
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20-1024 


- Connect test instrument box - VAS 6356- with trigger clamp, 
100 A - VAS 6356/4A- to cable of remote control. 


— Press remote control button. 
— Measure current draw of fuel pump. 
+ Specification: approx. 8 A. 


If specification is not obtained: 


ite Note 


A current draw of 4 A indicates that the fuel pump is running dry. 


Readout Cause of fault Remedy 
approx. 4A|@# Fuel tank empty - Fill tank 
@ Housing of fuel deliv-|- Renew fuel delivery 
ery unit leaking unit > page 129 
OA ¢@ Fuelsystem pressur-|- Renew fuel delivery 
isation pump - G6- unit > page 129 
defective 
8.3 Removing and installing fuel delivery 


unit (left-side) with fuel system pressur- 
isation pump - G6- 

Special tools and workshop equipment required 

@ Wrench - T10202- 


Removing 
Observe safety precautions = page 1 . 
Observe rules for cleanliness > page 3 . 


rN Caution 


The fuel tank must not be more than 1/3 full when remov- 
ing the fuel delivery unit. Drain the tank if necessary. 
Procedure > page 112 


V.A.G 1348/3-2 


710202 


ZB 


W00-1334 
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FY Caution 


Observe notes on procedure for disconnecting the battery. 


- With ignition switched off, disconnect battery earth cable 
-arrow- > Electrical system; Rep. gr. 27 . 


- Remove luggage compartment floor covering. 


i Note 


For removing and installing fuel delivery unit, take tool kit and 
spare wheel out of luggage compartment. You can then sit or 
kneel in the spare wheel well. 


- Detach cover for flange (left-side) -arrows-. 


- Unplug electrical connectors -1- and -2- on flange (left-side). 


- Unscrew locking ring using wrench - T10202- . 


27-0182 


20-0993, 


AAO-1097 


‘A20-10236 


130 Rep. g7.20- Fuel supply system 


- Detach flange and remove seal. 


— Unplug electrical connectors -1 ... 3- on underside of flange 
(left-side). 


— Unscrew cover for flange (right-side) -arrows-. 


- Unplug electrical connectors -1- and -2- on flange (right-side). 


20-1088 


Mark fuel return line -1- and fuel supply tine, -2;,. 


rN WARNING 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


- Detach both lines from flange (press release tabs). 


20-190 
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- Unscrew locking ring using wrench - T10202- . 


A20-10236 


- Detach flange and remove seal. 


- Unplug electrical connectors -1 ... 3- on underside of flange 
(right-side). 


‘20-1101 


it Note 


¢ Pull out fuel lines from fuel tank opening prior to disconnecting 
the pipe connectors mentioned below. 


¢ For illustration purposes some of the components are shown 
removed in the following illustrations. 


- Working through right fuel tank opening, press release tabs 
and disconnect fuel lines -1- and -2- going to fuel delivery unit 
(left-side). 

3 - Fuel delivery unit (right-side) with fuel pump - G23- 

— Pull the two disconnected fuel lines out of left fuel tank open- 
ing. 


20-1056 


Working through left fuel tank opening, 
-arrows- and detach fuel supply line 
er 3 - G237- -item 1-. 


- Move fuel gauge sender 3 - G237- to left side. 


press release tabs 
- and fuel gauge send- 


| 20-1030 
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—- Press down both retaining clips on retainer for fuel delivery unit 
-arrows-. 


— Remove fuel delivery unit. 


ie Note 


Keep in mind that the fuel delivery unit still contains fuel. 


Installing 
* Tightening torque = page 123 


- Pull both retaining clips on retainer upwards -arrows- so that 
they engage audibly before installing the fuel delivery unit. 


- Then press fuel delivery unit carefully into retainer so that it 
engages audibly. 


— Fit fuel supply line -2- and fuel gauge sender 3 - G237- 
-item 1- so that they engage audibly. 


- Guide supply line and return line for fuel delivery unit (left-side) 
into fuel tank chamber (right-side). 


720-1031 


20-1080 
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- Fit fuel lines -1- and -2- through right fuel tank opening so that 
they engage audibly. 


3 - Fuel delivery unit (right-side) with fuel pump - G23- 


‘520-1056 


- Connect electrical connectors -1 ... 3- on underside of flange 
(right-side). 


— Install new seal for flange (seal must be installed dry). 


20-1101 


— Fit flange into fuel tank; note correct installation position: 


* Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


Tighten locking ring. 


A20-10236 
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1 


Install fuel supply line -2- and fuel return line -1- (as marked) 
so that they engage audibly. 


- Attach electrical connectors -1- and -2- on flange.(right-side).. 


- Secure cover for flange (right-side) -arrows-. 


- Connect electrical connectors -1 ... 3- on underside of flange 
(left-side). 


— Install new seal for flange (seal must be installed dry). 


20-1086 
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- Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


20-1091 


Tighten locking ring. 


R20-10236 


- Attach electrical connectors -1- and -2- on flange (left-side). 


- Secure cover for flange (left-side) -arrows-. 


- Connect battery. Observe notes on procedures required after 
connecting battery = Electrical system; Rep. gr. 27 . 


- Put atleast 5 litres of fuel into tank after installing 


8.4 Exploded view - fuel delivery unit (right-side) with fuel pump - G23- and fuel 
gauge senders -G169- and -G393- 
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1 - Retainer 

Q For fuel delivery unit 
2 - Fuel gauge sender 2 - 
G169- 

Q Yellow 


Q_ Clipped onto retainer 

-item 1- 

Q > Checking resistance 
values > page 223 

Q> Removing and installing 

= page 224 


3 - Fuel gauge sender 4 - 
G393- 


Q White 


Clipped onto fuel deliv- 
ery unit -item 14- 


Q > Checking resistance 
values > page 230 
Q> Removing and installing 
=> page 232 
4 - Fuel supply line 
Q To fuel filter 
Q > Mark before removing 


Q Press release tab on 
connection piece to dis- 
connect 


Q Do not kink 

Q Clip onto fuel tank 
5 - Fuel return line 

Q From fuel rail : 

Q Mark before removing AQ0-1107 
Q Press release tab on 
a 


connection piece to disconnect 
Do not kink 
Q Clip onto fuel tank 
6 - Locking ring 
Q > Remove and install using wrench - T10202- 
Q Tighten to 120 Nm 
7 - Seal 
Q Renew 
Q Install dry 
8 - Flange (right-side) 
Q Installation position > page 138 
9 - Fuel return line 
Q_ To fuel delivery unit (left-side) 
10 - Fuel supply line 
Q From fuel delivery unit (left-side) 
Q Press release tab on connection piece to disconnect 
11 - Supply line for suction-jet pump 
Q For suction-jet pump 
Q Press release tab on connection piece to disconnect 
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12 - Fuel supply line 
Q From suction-jet pump (left-side) 
Q Clipped onto fuel delivery unit -item 14- 
13 - Fuel filler pipe 
Q From filler neck 
Q Clipped onto fuel delivery unit -item 14- 
14 - Fuel delivery unit (right-side) 
With fuel pump - G23- 
Clipped onto retainer -item 1- 
Different versions available; for correct version refer to > Electronic parts catalogue 
Checking fuel pump (electrical test) = page 138 
Checking residual pressure = Rep. gr. 24 
Removing and installing = page 141 
Put at least 5 litres of fuel into tank after installing 


oooooodg 


Installation position of flange (right-side) 
- Install new seal for flange (seal must be installed dry). 


- Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


A20-1110 


8.5 Checking fuel pump - G23- (right-side) - 
electrical test 

Special tools and workshop equipment required 

@ Remote control for V.A.G 1348 - V.A.G 1348/3A- 


V.A.G 1348/34 


<a 
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@ Hand-held multimeter - V.A.G 1526 E- 


V.A.G 1526 E 


@ Auxiliary measuring set - V.A.G 1594C- 


w00.70008 | 


@ Test instrument box - VAS 6356- with trigger clamp;"100:\A=°" 
VAS 6356/4A- as nes ee 


Procedure 
— Observe test conditions > page 3 . 
Checking voltage supply 


— Use screwdriver to pry off cover (right-side) at dash panel 
-arrow-. 
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- Take fuse 31 out of fuse holder SC31 (right side of dash panel, 
middle row, 1st large fuse from the top). 


— Connect remote control - V.A.G 1348/3A- for V.A.G 1348 with 
adapter cable - V.A.G 1348/3-2- to left-hand fuse socket ter- 
minal of fuse SC31. 


- Connect crocodile clip of remote control - V.A.G 1348/3A- for 
V.A.G 1348 to battery “+” (positive). 


— Press remote control button. 


+ Fuel pump should start running (noise is audible in vicinity of 
fuel tank). 


EE Note 


The fuel pump runs very quietly. Avoid background noise whilst 
checking fuel pump. Have second mechanic perform check if 
necessaly. 


If no noise can be heard from pump: 
- Remove luggage compartment floor covering. 
— Unscrew cover for flange (right-side) -arrows-. 


- Unplug electrical connector -2- on flange (right-side). 


i Note 


Disregard -item 1-. 


— Connect multimeter between contacts -1- and -4- of electrical 
connector to measure voltage. 


— Press remote control button. 
+ Specification: approx. battery voltage 
If specification is not obtained: 


- Repair wiring harness according to current flow diagram. 


720-1020 
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If reading matches specification although no noise can be heard 
from pump: 


— Remove fuel delivery unit (right-side) > page 141 . 


— Check that the electrical wires between flange and fuel pump 
are connected and test for continuity. 


If no faults are found in the wiring: 

— Fuel pump is defective. Renew fuel delivery unit (right-side). 
— Install fuel delivery unit (right-side) > page 86 . 

Checking current draw 

+ Fuel pump voltage supply OK = page 139 


- Take fuse 31 out of fuse holder SC31 (right side of dash panel, 
middle row, 1st large fuse from the top). 


— Connect remote control - V.A.G 1348/3A- for V.A.G 1348 with 
adapter cable - V.A.G 1348/3-2- to left-hand fuse socket ter- 
minal of fuse SC31. 


- Connect crocodile clip of remote control - V.A.G 1348/3A- for 
V.A.G 1348 to battery “+” (positive). 

- Connect test instrument box - VAS 6356- with trigger clamp, 
100 A - VAS 6356/4A- to cable of remote control. 

— Press remote control button. 

— Measure current draw of fuel pump. 

+ Specification: approx. 8 A. 

If specification is not obtained: 


ite Note 


A current draw of 4 A indicates that the fuel pump is running dry. 


Readout Cause of fault Remedy 
approx. 4A|@# Fuel tank empty - Fill tank 
¢@ Housing of fuel deliv-|- Renew fuel delivery 
ery unit leaking unit > page 141 
OA ¢ Fuel pump-G23-de-|- Renew fuel delivery 
fective unit > page 141 
8.6 Removing and installing fuel delivery 


unit (right-side) with fuel pump - G23- 


Special tools and workshop equipment required 
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@ Wrench - T10202- 


Removing 
Observe safety precautions = page 1. 


Observe rules for cleanliness > page 3 . 


rN Caution 


The fuel tank must not be more than 1/3 full when remov- 
ing the fuel delivery unit. Drain the tank if necessary. 
Procedure > page 112 


rN Caution 


Observe notes on procedure for disconnecting the battery. 


- With ignition switched off, disconnect battery earth cable 
-arrow- > Electrical system; Rep. gr. 27 . 


— Remove luggage compartment floor covering. 


it Note 


For removing and installing fuel delivery unit, take tool kit and 
spare wheel out of luggage compartment. You can then sit or 
kneel in the spare wheel well. 


- Unscrew cover for flange (right-side) -arrows-. 
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710202 


le 


w00-1334 


‘420-0904 


— Unplug electrical connectors -1- and -2- on flange (right-side). 


— Mark fuel return line -1- and fuel supply line -2-. 


rN WARNING 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


- Detach both lines from flange (press release tabs). 


— Unscrew locking ring using wrench - T10202- . 


‘A20-10236 


- Detach flange and remove seal. 


— Unplug electrical connectors -1 ... 3- on underside of flange 
(right-side). 


‘20-1101 
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it Note 


o 


o 


3- 


Pull out fuel lines from fuel tank opening prior to disconnecting 
the pipe connectors mentioned below. 


For illustration purposes some of the components are shown 
removed in the following illustrations. 


Working through right fuel tank opening, press release tabs 
and disconnect fuel lines -1- and -2- going to fuel delivery unit 
(left-side). 


Fuel delivery unit (right-side) with fuel pump - G23- 


Unclip fuel filler pipe -arrow- at front of fuel delivery unit (right- 
side). 


Detach cover for flange (left-side) -arrows-. 


Unplug electrical connectors -1- and -2- on flange (left-side). 
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20-1056 


Unscrew locking ring using wrench - T10202- . 


A20-10236 


Detach flange and remove seal. 


Unplug electrical connectors -1 ... 3- on underside of flange 
(left-side). 


720-1088 


Working through left fuel tank opening, disconnect supply line 
-3- for suction-jet pump from Y-connector (press release tab). 


Pull supply line for suction-jet pump out of right fuel tank open- 
ing. 


Working through right fuel tank opening, press release tabs 
-arrows- and detach fuel supply line -1- and fuel gauge send- 
er 4 - G393- -item 2-. 


Move fuel gauge sender 4 - G393- to right side. 
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- Press down both retaining clips on retainer for fuel delivery unit 
-arrows-. 


— Remove fuel delivery unit. 


fi Note 


Keep in mind that the fuel delivery unit still contains fuel. 


Installing 


+ Tightening torque = page 136 


- Pull both retaining clips on retainer upwards -arrows- so that 
they engage audibly before installing the fuel delivery unit. 


- Then press fuel delivery unit carefully into retainer so that it 
engages audibly. 


- Fit fuel supply line -1- and fuel gauge sender 4 - G393- 
-item 2- so that they engage audibly on fuel delivery unit (right- 
side). 


- Push supply line -3- for suction-jet pump through right fuel tank 
opening into left fuel tank chamber. 


— Fit supply line for suction-jet pump onto Y-connector so it en- 
gages audibly. 
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20-1037 


20-1051 


- Connect electrical connectors -1 ... 3- on underside of flange 
(left-side). 


— Install new seal for flange (seal must be installed dry). 


— Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


- Tighten locking ring. 


- Attach electrical connectors -1- and -2- on flange (left-side). 


‘A20-1001 


‘20-1026 


SPC107 
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- Secure cover for flange (left-side) -arrows-. 


- Working through right fuel tank opening, connect fuel lines 


-1- and -2- going to left fuel delivery unit so that they engage 
audibly. 


3 - Fuel delivery unit (right-side) with fuel pump - G23- 


Connect electrical connectors -1 ... 3- on underside of flange 
(right-side). 


Install new seal for flange (seal must be installed dry). 


— Fit flange into fuel tank; note correct installation position: 
* Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 
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‘20-1701 


- Tighten locking ring. 


‘A20-10236 


— Install fuel supply line -2- and fuel return line -1- (as marked) 
so that they engage audibly. 


- Attach electrical connectors -1- and -2- on flange (right-side). 


- Secure cover for flange (right-side) -arrows-. 


- Connect battery. Observe notes on procedures required after 
connecting battery > Electrical system; Rep. gr. 27. 


Put at least 5 litres of fuel into tank after installing 


8.7 Checking delivery rate of fuel pumps - 
vehicles with fuel return line 


Special tools and workshop equipment required 
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@ K-Jetronic pressure tester - V.A.G 1318- 


@ Adapter set - V.A.G 1318/10-12- 


@ Remote control - V.A.G 1348/3A- for V.A.G 1348 with adapter 
cable -V.A.G 1348/3-3- 


@ Fuel-resistant measuring container 
Procedure 
— Observe test conditions = page 3 . 


rN WARNING 


Observe safety precautions > page 1. 


- Remove luggage compartment side trim cover (right-side) 
-arrows-. 


— Remove cover -2- over battery. 


i Note 


Disregard -item 1-. 
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V.A.G 1348/3A 


‘A27-0156 


— Remove luggage compartment floor covering. 


- Detach cover for flange (left-side) -arrows-. 


20-0963 J) 


— Unplug electrical connector -2- on flange (left-side). 


ie Note 


Disregard -item 1-. 


AP-1097 


— Unscrew cover for flange (right-side) -arrows-. 


— Unplug electrical connector -2- on flange (right-side). 


ite Note 


Disregard -item 1-. 


220-1020 
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— Connect remote control - V.A.G 1348/3A- for V.A.G 1348 with 
adapter cable -V.A.G 1348/3-3- to contact -4- (earth) of fuel 
delivery unit (left-side) and fuel delivery unit (right-side) using 
test leads from auxiliary measuring set - V.A.G 1594C- . 


— Move switch of remote control - V.A.G 1348/3A- for V.A.G 
1348 to front of engine compartment. 


- Connect crocodile clip to earth point in engine compartment. 
- Connect contact -1- (positive) of fuel delivery unit (left-side) 
and fuel delivery unit (right-side) to battery “+” via an impro- 


vised test lead. For safety reasons an in-line fuse -A- (10 A) 
must be connected into the lead. 


- Remove filler cap from fuel filler neck. 


rN WARNING 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


rN Caution 


Rules for cleanliness when working on the injection system 
> page 3. 


- Disconnect fuel supply line -2- at fuel rail. 


i Note 


Disregard -item 1-. 


- Connect K-Jetronic pressure tester - V.A.G 1318- with adapt- 
ers - V.A.G 1318/11- and -V.A.G 1318/12- to fuel line. 


- Fit auxiliary hose -arrow- onto pressure tester and hold it ina 
measuring container. 


— Open cut-off valve on pressure tester. Lever must point in di- 
rection of flow. 


- Build up pressure in fuel system by pressing the remote control 
button and slowly closing the cut-off valve on the pressure 
tester. 


* Specification: 4 bar 
- From this point on do not move position of cut-off valve. 
- Empty the measuring container. 
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“VAG 1594¢ 


— Press remote control button for 15 seconds. 


— Compare amount of fuel delivered with minimum delivery 
shown in diagram (cm3/15 sec.). 


ite Note 


Voltage at fuel pump with engine stationary and pump running is 
approx. 2 volts less than battery voltage. 


If minimum delivery rate is not reached, check for the following 
causes: 

@ Fuel lines have been crushed. 

Fuel filter is blocked. 

@ Fuel pump is defective. 


ie Note 


As there is hardly any difference in the fuel delivery rate if only 
one of the two fuel pumps is working (because of the hose con- 
nections inside the tank), it is difficult to diagnose a defective 
pump by just measuring the delivery rate. 

In this case proceed as follows: 


— Unplug the electrical auxiliary lead at the fuel delivery units 
(one at a time). 


- Measure delivery rate of fuel delivery unit located on the op- 
posite side. 


If the delivery rate of the fuel delivery unit which has been meas- 
ured separately is considerably below specification: 


— Renew the relevant fuel delivery unit. 
Installation is carried out in the reverse order; note the following: 


miecSecure fuel-supply. lineto fuel.rail =.-Repngte 24. 


8.8 Checking delivery rate of fuel pumps - 
vehicles with fuel system without fuel 
return line 


Special tools and workshop equipment required 
@ Adapter -V.A.G 1318/26- 


@ Remote control - V.A.G 1348/3A- for V.A.G 1348 with adapter 
cable -V.A.G 1348/3-3- 


@ Fuel-resistant measuring container 


om?/ 15s 


100 


‘A20-10101 


V.A.G 1348/30 
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we 
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Procedure 


— Observe test conditions = page 3 . 


rN WARNING 


Observe safety precautions > page 1. 


- Remove luggage compartment side trim cover (right-side) 
-arrows-. 


— Remove cover -2- over battery. 


i. Note 


Disregard -item 1-. 


— Remove luggage compartment floor covering. 
- Detach cover for flange (left-side) -arrows-. 


- Unplug electrical connector -2- on flange (left-side). 


fi. Note 


Disregard -item 1-. 
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C= 
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‘Az7-O187 


APO-1087 


- Unscrew cover for flange (right-side) -arrows-. 


720-0564 


- Unplug electrical connector -2- on flange (right-side). 


ie Note 


Disregard -item 1-. 


rN WARNING 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


rN Caution 


Rules for cleanliness when working on the injection system 
> page 3. 


- Disconnect fuel return line -1- from flange by pressing release 
tabs. 


ite Note 


Disregard -item 2-. 
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- Fit adapter -V.A.G 1318/26- onto disconnected fuel pipe -1- 
and hold adapter hose in measuring container. 


VAG 
1318/26 


‘A20-10096 


— Connect remote control - V.A.G 1348/3A- for V.A.G 1348 with 
adapter cable -V.A.G 1348/3-3- to contact -4- (earth) of fuel 
delivery unit (left-side) and fuel delivery unit (right-side) using 
test leads from auxiliary measuring set - V.A.G 1594C- . 


- Connect crocodile clip to earth point next to battery. 


- Connect contact -1- (positive) of fuel delivery unit (left-side) 
and fuel delivery unit (right-side) to battery “+” via an impro- 
vised test lead. For safety reasons an in-line fuse -A- (10 A) 
must be connected into the lead. 


- Remove filler cap from fuel filler neck. 


‘20-1085 
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— Press remote control button for 15 seconds. 


om?/ 15s 


— Compare amount of fuel delivered with minimum delivery 
shown in diagram (cm3/15 sec.). 600 


it - 
Note ‘560 


Voltage at fuel pump with engine stationary and pump running is 200. 
approx. 2 volts less than battery voltage. 100 

If minimum delivery rate is not reached, check for the following 5 HOA: lay sain 
causes: ‘ 


@ Fuel lines have been crushed. 
Fuel filter is blocked. 
@ Fuel pumps ‘are defective, 


ie Note 


As there is hardly any difference in the fuel delivery rate if only 
one of the two fuel pumps is working (because of the hose con- 
nections inside the tank), it is difficult to diagnose a defective 
pump by just measuring the delivery rate. 

In this case proceed as follows: 


— Unplug the electrical auxiliary lead at the fuel delivery units 
(one at a time). 


- Measure delivery rate of fuel delivery unit located on the op- 
posite side. 


If the delivery rate of the fuel delivery unit which has been meas- 
ured separately is considerably below specification: 
— Renew the relevant fuel delivery unit. 


8.9 Suction-jet pumps 
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1 - Suction-jet pump (left-side) 
2 - Fuel delivery unit (left-side) 
3 - Expansion tank 

4 - Fuel pump (right-side) 


5 - Fuel delivery unit (right- 
side) 


6 - Suction-jet pump (right- 
side) 


7 - Y-connector 


8 - Y-connector 


Description of operation 

To ensure a reliable fuel supply 

in all situations, the fuel pumps 

must never draw in air, even 
under extreme driving condi- 
tions such as very sharp bends 
or under heavy braking. This 
may happen when the fuel 
sloshes into one of the corners 
of a partially filled fuel tank. 

@ For this reason, the fuel de- 
livery units -item 2- and 
-item 5- incorporate a so- 
called baffle housing, in 
which the fuel pumps are 
fitted, as well as the fuel 
pumps themselves. The 
baffle housing is a contain- 
er permanently filled with 
fuel, so that the fuel pumps 
are surrounded with fuel re- 
gardless of the fuel level in 
the tank. 


@ Consequently, proper filling A20-1061 
of the baffle housings is es- 
sential for trouble-free operation of the fuel pumps. This is the purpose of the "suction-jet pumps". 


@ The suction-jet pumps operate according to the principle of fluid entrainment: a stream of fuel from the 
primary stage of the fuel pump (right-side) -item 4- is passed through a nozzle in the suction-jet pumps 
-item 1- and -item 6-, and is thus accelerated. The accelerated stream of fuel draws off the surrounding fuel 
and delivers it to the baffle housings in the fuel delivery units. The suction jet pump (right-side) -item 6- 
delivers the fuel into the baffle housing (left-side); the suction jet pump (left-side) -item 1- delivers the fuel 
into the baffle housing (right-side). 


@ The stream of fuel is distributed from the primary stage of the fuel pump (right-side) to the two suction-jet 
pumps via two Y-connectors -item 7- and -item 8-. 


@ Another small suction-jet pump is located in the expansion tank -item 3- and delivers fuel from there back 
to the fuel tank. 
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8.10 Removing and installing suction-jet 
pump (left-side) 

Removing 

Observe safety precautions = page 1. 

Observe rules for cleanliness > page 3. 

— Remove the fuel delivery unit (left-side) = page 129 . 


- Remove fuel gauge sender 3 - G237- (tubular sender, left- 
side) from fuel tank. 


- Working through left fuel tank opening, disconnect supply lines 
-1- and -3- for suction-jet pumps from Y-connector (press re- 
lease tabs). 


— Working through right fuel tank opening, press release tabs 
-arrows- and detach fuel supply line -1-. 


ie Note 


Disregard -item 2-. 


—- Pull out disconnected fuel supply line through left fuel tank 
opening. : 


- Working through left fuel tank opening, press release tab 
-arrow- and detach retaining clip for suction jet lines from re- 
tainer. 


—- Pull out suction-jet pump (left-side) together with lines through 
left fuel tank opening. 


Installing 


- Insert suction-jet pump (left-side) -1- into fuel tank and place 
into recess in baffle plate -2- in fuel tank at front, as shown in 
illustration. 


— Then press retaining clip for suction-jet pump into retainer so 
it engages audibly. 


S 
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- Push fuel supply line through left fuel tank opening into right 
fuel tank chamber. Note routing: 


+ The fuel supply line -3- must be routed below the fuel filler pipe 
-2- at the left fuel tank opening. 


it Note 


Disregard -item 1-. 


— Fit fuel supply line -1- onto fuel delivery unit (right-side) so that, 
it engages audibly. 


i Note 


Disregard -item 2-. 


— Working through left fuel tank opening, fit Supply lines -1- and 
-3- for suction-jet pumps onto Y-connector so that they engage 
audibly. 


— Insert fuel gauge sender 3 - G237- into fuel tank. 
- Install fuel delivery unit (left-side) = page 129 . 


8.11 Removing and installing suction-jet 
pump (right-side) 

Removing 

Observe safety precautions = page 1. 

Observe rules for cleanliness = page 3 . 

- Remove fuel delivery unit (right-side) > page 141 . 


— Remove fuel gauge sender 4 - G393- (tubular sender, right- 
side) from fuel tank. 


- Working through left fuel tank opening, disconnect supply line 
-5- for suction-jet pump from Y-connector (press release tab). 
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- Working through left fuel tank opening, press release tabs 
-arrows- and detach fuel supply line -2-. 


' Note 


Disregard -item 1-. 


—- Pull out disconnected fuel supply line through right fuel tank 
opening. 


- Working through right fuel tank opening, press release tab 
-arrow:.and, detach retaining, clip for suction jet lines, from,re- 
tainer: 


- Pull suction-jet pump (right-side) together with lines out of right 
fuel tank opening. 


Installing 


—- Insert suction-jet pump (right-side) -1- into fuel tank and place 
into recess in baffle plate -2- in fuel tank at front, as shown in 
illustration. 


—- Then press retaining clip for suction-jet pump into retainer so 
it engages audibly. 


—- Push fuel supply line through right fuel tank opening into left 
fuel tank chamber. Note routing: 


+ The fuel supply line -1- must be routed below the fuel filler pipe 
-2- at the left fuel tank opening. 


ite Note 


Disregard -item 3-. 


220-1059 
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- Fit fuel supply line -2- onto fuel delivery unit (left-side) so that 
it engages audibly. 


it Note 


Disregard -item 1-. 


- Push supply line -5- for suction-jet pump through right fuel tank 
opening into left fuel tank chamber. 


— Fit supply line for suction-jet pump onto Y-connector so it en- 
gages audibly. 


— Insert fuel gauge sender 4 - G393- into fuel tank. 


— Install fuel delivery unit (right-side) > page 86 . 
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9 Routing of pipes/hoses (inside fuel 
tank) - USA vehicles with FSI engine 


= “9.1 Routing of pipes/hoses (inside fuel tank) - exploded view”. 
page 163 


9.1 Routing of pipes/hoses (inside fuel tank) - exploded view 


ite Note 


= The illustration shows the correct routing of pipes/hoses inside the fuel tank (schematic view). 


@ /tis not necessary to route the pipes/hoses in exactly the same way as shown in the illustration, except for 
bipes/hoses shown in > page 164 . However it is essential to fit the pipes/hoses with sufficient space in 
Q Ensures that a small 


relation to each other and to prevent rattling noises. 
10 
[1 
\ 12 
13 
AY 
= 
amount of fuel is deliv- 


ered immediately to the 16 
fuel delivery unit when 
the tank is filled for the 
first time. A20-10605 


9 - Supply line for'suction-jet 
pump 
Q For fuel delivery unit (right-side) 


@ The -arrow- points in direction of travel. 


1 - Fuel delivery unit (left-side) 
with fuel system pressurisation 
pump - G6- 


2 - Fuel supply line 


Q From suction-jet pump 
(left-side) to fuel deliv- 
ery unit (right-side) 

3 - Supply line for suction-jet 
pump 

Q > From fuel pump (right- 
side) to suction-jet 
pump (left-side) 


4 - Suction-jet pump (left-side) 


5 - Supply line for suction-jet 
pump 
Q For fuel delivery unit 
(left-side) 
6 - Expansion tank 


Q With suction-jet pump to 
extract fuel from expan- 
sion tank 


7 - Non-return flap 
Q For fuel filler pipe 
8 - Primary filler pipe 


Q To fuel delivery unit 
(right-side). 
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10 - Suction-jet pump (right-side) 
11 - Supply line for suction-jet pump 
Q_ From fuel pump (left-side) to suction-jet pump (right-side) 
12 - Fuel supply line 
Q_ From suction-jet pump (right-side) to fuel delivery unit (left-side) 
13 - Fuel delivery unit (right-side) with fuel pump - G23- 
14 - Fuel supply line 
Q_ From fuel pumps (left and right) to flange 


15 - Breather line 
Q To breather connection at top of fuel filler neck 


16 - Breather line 
Q To activated charcoal filter at bottom of spare wheel well on underbody 


17 - Fuel return line 
Q From flange to fuel delivery unit (right-side) 
Q Fitted loosely in fuel delivery unit (right-side) 


18 - Fuel filler pipe 
Q_ From fuel filler neck to non-return flap in fuel tank 


19 - Supply line for suction-jet pump 
Q_ To suction-jet pump in expansion tank 


20 - Balance pipe 
Q_ Between fuel delivery units 


Installation position of fuel-supply,lines 


+ The fuel supply lines -1and.~3~ must-be routed: below the fuel 
filler pipe -2- at the left fuel tank opening. 
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‘A20-1059 


10 Fuel delivery unit with fuel pump and 
fuel gauge senders - USA vehicles 
with FSI engine 


= “10.1 Exploded view - fuel delivery unit (left-side) with fuel sys- 
tem pressurisation pump G6 and fuel gauge senders G and G237 


”, page 165 
= “10.2 Checking fuel system pressurisation pump G6 (left-side) 
- electrical test’, page 167 


= “10.3 Removing and installing fuel delivery unit (left-side) with 
fuel system pressurisation pump G6 ”, page 167 


=> “10.4 Exploded view - fuel delivery unit (right-side) with fuel 
pump G23 and fuel gauge senders G169 and G393 ”, 

page 175 

= “10.5 Checking fuel pump G23 (right-side) - electrical test”, 
page 176 d 

= “10.6 Removing'anié ffistalfifig TuéT delivery Unit (right-side) with 
fuel pump G23”, page 177 


= “10.7 Checking delivery rate of fuel pumps - vehicles with 8- 
cylinder engine”, page 185 


= “10.8 Checking delivery rate of fuel pumps - vehicles with 10- 
cylinder engine (Audi S8)", page 189 


= “10.9 Fuel pump control unit J538 ", page 193 


= “10.10 Removing and installing fuel pump control unit J538 ” 
page 193 


= “10.11 Suction-jet pumps”, page 194 


= “10.12 Removing and installing suction-jet pump (left-side)”, 
page 196 


= “10.13 Removing and installing suction-jet pump (right-side), 
page 198 


10.1 Exploded view - fuel delivery unit (left-side) with fuel system pressurisation 
pump - G6- and fuel gauge senders G and -G237- 
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1 - Retainer 
Q For fuel delivery unit 


2 - Fuel gauge sender - G- 
Q Black 

Q Clipped onto retainer 
-item 1- 

Q > Checking resistance 
values > page 221 

Q> Removing and installing 

= page 222 

3 - Fuel delivery unit (left-side) 

Q With fuel system pres- 
surisation pump - G6- 

Q Clipped onto retainer 
-item 1- 

Q_ Different versions avail- 
able; for correct version 
refer to = Electronic 
parts catalogue 

Q > Checking fuel pump 
(electrical test) 
= page 125 

Q > Checking residual pres- 
sure = Rep. gr. 24 

Q> Removing and installing 
=> page 70 

Q Put atleast 5 litres of 
fuel into tank after instal- 
ling 

4 - Fuel supply line 

Q From suction jet pump . 
(right-side) A20-10602 

Q_ Clipped onto fuel deliv- 
ery unit -item 3- 


5 - Supply line for suction-jet pump 
Q For fuel delivery unit (left-side) 
6 - Supply line for suction-jet pump 
Q To suction-jet pump (right-side) 
7 - Fuel supply line 
Q The plug connector is located on the right side of the fuel tank 
Q Press release tab on connection piece to disconnect 
8 - Locking ring 
Q Remove and install using wrench - T10202- 
Q Tighten to 120 Nm 
9 - Flange (left-side) 
Q Installation position > page 167 
10 - Seal 
Q Renew 
Q Install dry 
11 - Balance pipe 
Q To fuel delivery unit (right-side). 
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12 - Fuel gauge sender 3 - G237- 
Q Grey 
Q Clipped onto fuel delivery unit -item 3- 
Q > Checking resistance values > page 225 
Q Removing and installing > page 226 


Installation position of flange (left-side) 
— Install new seal for flange (seal must be installed dry). 


— Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


‘420-1001 


10.2 Checking fuel system pressurisation 
pump - G6- (left-side) - electrical test 


@ On vehicles with FSI engine, voltage for the fuel pumps is 
supplied via fuel pump control unit - J538- . 


@ Check fuel pump control unit - J538- in “Guided Fault Finding” 
= Vehicle diagnostic tester. 


10.3 Removing and installing fuel delivery 
unit (left-side) with fuel system pressur- 
isation pump - G6- 

Special tools and workshop equipment required 

@ Wrench - T10202- 

710202 


EZ 


W00-1334 


Removing 
Observe safety precautions > page 1 . 
Observe rules for cleanliness > page 3. 


rN Caution 


* The fuel tank must not be more than 1/3 full when remov- 
ing the fuel delivery unit. Drain the tank if necessary. 
Procedure > page 112 
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FY Caution 


Observe notes on procedure for disconnecting the battery. 


- With ignition switched off, disconnect battery earth cable 
-arrow- > Electrical system; Rep. gr. 27 . 


- Remove luggage compartment floor covering. 


i Note 


For removing and installing fuel delivery unit, take tool kit and 
spare wheel out of luggage compartment. You can then sit or 
kneel in the spare wheel well. 


- Detach cover for flange (left-side) -arrows-. 


- Unplug electrical connectors -1- and -2- on flange (left-side). 


- Unscrew locking ring using wrench - T10202- . 


27-0182 


20-0993, 


AAC-107 


‘A20-10236 
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- Detach flange and remove seal. 


— Unplug electrical connectors -1 ... 3- on underside of flange 
(left-side). 


— Unscrew cover for flange (right-side) -arrows-. 


— Unplug electrical connectors -1- and -2- on flange (right-side). 


20-1088 


— Mark fuel return line -1- and fuel supply line -2-. 


rN WARNING 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


- Detach both lines from flange (press release tabs). 


A201 90 
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- Unscrew locking ring using wrench - T10202- . 


- Detach flange and remove seal. 


- Unplug electrical connectors -1 ... 3- on underside of flange 
(right-side). 


it Note 


Pull out fuel lines from fuel tank opening prior to disconnecting 
the pipe connectors mentioned below. 


- Working through right fuel tank opening, press release tab and 
disconnect fuel supply line -2- going to fuel delivery unit (left- 
side). 


it Note 


Disregard -item 1-. 


- Working through left fuel tank opening, press release tabs and 
disconnect balance pipe -1- and supply line -2- going to suc- 
tion-jet pump (right-side) and supply line -3- going to fuel 
delivery unit (left-side). 


- Pull disconnected fuel lines out of left fuel tank opening. 
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‘20-1026 


‘20-1101 


Ao-10612 


Azo-10668 


- Working through left fuel tank opening, press release tabs 
-arrows- and detach fuel supply line -2- and fuel gauge send- 
er 3 - G237- -item 1-. 


— Move fuel gauge sender 3 - G237- to left side. 


20-1030, 


— Press down both retaining clips on retainer for fuel delivery unit 
-arrows-. 


— Remove fuel delivery unit. 


ie Note 


Keep in mind that the fuel delivery unit still contains fuel. 


Installing 
* Tightening torque = page 68 


- Pull both retaining clips on retainer upwards -arrows- so that 
they engage audibly before installing the fuel delivery unit. 


—- Then press fuel delivery unit carefully into retainer so that it 
engages audibly. 


— Fit fuel supply line -2- and fuel gauge sender 3 - G237- 
-item 1- so that they engage audibly. 


- Guide fuel supply line for fuel delivery unit (left-side) into fuel 
tank chamber (right-side). 


20-1030, 


10. Fuel delivery unit with fuel pump and fuel gauge senders - USA vehicles with FSI engine 1 T1 


- Working through left fuel tank opening, fit balance pipe -1- and 
supply line -2- going to suction-jet pump (right-side) and sup- 
ply line -3- going to fuel delivery unit (left-side) so that they 
engage audibly. 


- Working through right fuel tank opening, fit fuel supply line 
-2- so that it engages audibly. 


it Note 


Disregard -item 1-. 


- Connect electrical connectors -1 ... 3- on underside of flange 
(right-side). 


— Install new seal for flange (seal must be installed dry). 


- Fit flange into fuel tank; note correct installation position: 


+ The hose for the return line must be guided into the opening 
in the centre of the fuel delivery unit. 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 
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‘A20-10658 


‘Az0-10612 


A20-1101 


201110 


- Tighten locking ring. 


‘A20-10236 


— Install fuel supply line -2- and fuel return line -1- (as marked) 
so that they engage audibly. 


20-190 


- Attach electrical connectors -1- and -2- on flange (right-side). 


- Secure cover for flange (right-side) -arrows-. 
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- Connect electrical connectors -1 ... 3- on underside of flange 
(left-side). 


- Install new seal for flange (seal must be installed dry). 


- Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


- Tighten-locking ting: 


- Attach electrical connectors -1- and -2- on flange (left-side). 
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‘A20-1091 


‘A20-10236 


‘570-1097, 


- Secure cover for flange (left-side) -arrows-. 


— Connect battery. Observe notes on procedures required after 
connecting battery = Electrical system; Rep. gr. 27. 


— Put atleast 5 litres of fuel into tank after installing 


20-0998 


10.4 Exploded view - fuel delivery unit (right-side) with fuel pump - G23- and fuel 
gauge senders -G169- and -G393- 


1 - Retainer 
Q For fuel delivery unit 


2 - Fuel gauge sender 2 - 
G169- 
Q Yellow 


Q > Clipped onto retainer 
-item 1- 

Q > Checking resistance 
values > page 223 

Q> Removing and installing 
= page 224 


3 - Fuel gauge sender 4 - 
G393- 


Q White 


Q_ Clipped onto fuel deliv- 
ery unit -item 16- 

Q > Checking resistance 
values > page 230 

Q> Removing and installing 
= page 232 

4 - Fuel supply line 
Q To fuel filter 
Q_ Mark before removing 


Q Press release tab on 
connection piece to dis- 
connect 


Q Do not kink 

Q_ Clip onto fuel tank 
5 - Fuel return line 

Q_ From fuel rail 

Q > Mark before removing 
Q Press release tab on 
Qa 


A20-10603 


connection piece to disconnect 
Do not kink 
Q_ Clip onto fuel tank 
6 - Locking ring 
Q Remove and install using wrench - T10202- 
Q Tighten to 120 Nm 
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7 - Seal 
Q Renew 
Q Install dry 
8 - Flange (right-side) 
Q Installation position > page 176 
9 - Fuel return line 
Q From flange to fuel delivery unit (right-side) 
Q Fitted loosely in fuel delivery unit (right-side) 
10 - Fuel supply line 
Q From fuel delivery units to flange 
11 - Balance pipe 
Q Between fuel delivery units 
12 - Supply line for suction-jet pump 
Q For suction-jet pump 
Q Press release tab on connection piece to disconnect 
13 - Fuel supply line 
Q From suction-jet pump (left-side) 
Q Clipped onto fuel delivery unit -item 16- 
14 - Supply line for suction-jet pump 
Q For fuel delivery unit (right-side) 
15 - Fuel filler pipe 
Q From filler neck 
Q Clipped onto fuel delivery unit -item 16- 
16 - Fuel delivery unit (right-side) 
With fuel pump - G23- 
Clipped onto retainer -item 1- 
Different versions available; for correct version refer to > Electronic parts catalogue 
Checking fuel pump (electrical test) = page 81 
Checking residual pressure > Rep. gr. 24 
Removing and installing > page 81 
Put at least 5 litres of fuel into tank after installing 


oooooodgd 


Installation position of flange (right-side) 
- Install new seal for flange (seal must be installed dry). 


- Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


A200 


10.5 Checking fuel pump - G23- (right-side) - 
electrical test 


@ On vehicles with FSI engine, voltage for the fuel pumps is 
supplied via fuel pump control unit - J538- . 


176 Rep. g7-20- Fuel supply system 


@ Check fuel pump control unit - J538- in “Guided Fault Finding” 
= Vehicle diagnostic tester. 


10.6 Removing and installing fuel delivery 
unit (right-side) with fuel pump - G23- 

Special tools and workshop equipment required 

@ Wrench - T10202- 


Removing 
Observe safety precautions = page 1 . 


Observe rules for cleanliness > page 3 . 


oN Caution 


* The fuel tank must not be more than 1/3 full when remov- 
ing the fuel delivery unit. Drain the tank if necessary. 
Procedure > page 112 


rN Caution 


Observe notes on procedure for disconnecting the battery. 


- With ignition switched off, disconnect battery earth cable 
-arrow- = Electrical system; Rep. gr. 27 . 


710202 


ZB 


W00-1334 


‘Aa7-0182 
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- Remove luggage compartment floor covering. 


i: Note 


For removing and installing fuel delivery unit, take tool kit and 
spare wheel out of luggage compartment. You can then sit or 
kneel in the spare wheel well. 


- Unscrew cover for flange (right-side) -arrows-. 


- Unplug electrical connectors -1- and -2- on flange (right-side). 


- Mark fuel return line -1- and fuel supply line -2-. 


rN WARNING 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


- Detach both lines from flange (press release tabs). 


- Unscrew locking ring using wrench - T10202- . 
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220-1008, 


‘A20-10236 


- Detach flange and remove seal. 


— Unplug electrical connectors -1 ... 3- on underside of flange 
(right-side). 


It Note 


Pull out fuel lines from fuel tank opening prior to disconnecting 
the pipe connectors mentioned below. 


—- Working through right fuel tank opening, press release tabs 
and disconnect fuel supply lines -1- and -2- going to fuel de- 
livery units. 


it Note 


For illustration purposes some of the components are shown re- 
moved in the following illustrations. 


- Unclip fuel filler pipe -arrow- at front of fuel delivery unit (right- 
side). 


- Detach cover for flange (left-side) -arrows-. 


‘20-1101 


Azo 10612 


‘A20-1060 
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- Unplug electrical connectors -1- and -2- on flange (left-side). 


Unscrew locking ring using wrench - T10202- . 


- Detach flange and remove seal. 


- Unplug electrical connectors +1! £2°3“on underside ‘of flange 
(left-side). 


- Working through left fuel tank opening, press release tab and 
disconnect connecting pipe -1-. 


- Pull out connecting pipe from right fuel tank opening. 


fi. Note 


Disregard -items 2, 3-. 
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A20-10236 


20-1858 


— Working through right fuel tank opening, press release tabs 
and disconnect supply line -1- going to suction-jet pump (left- 
side) and supply line -2- going to fuel delivery unit (right-side). 


— Working through right fuel tank opening, press release tabs 
-arrows- and detach fuel supply line -1- and fuel gauge send- 
er 4 - G393- -item 2-. 


- Move fuel gauge sender 4 - G393- to right side. 


— Press down both retaining clips on retainer for fuel delivery unit 
-arrows-. 


— Remove fuel delivery unit. 


ite Note 


Keep in mind that the fuel delivery unit still contains fuel. 


Installing 
* Tightening torque = page 79 


- Pull both retaining clips on retainer upwards -arrows- so that 
they engage audibly before installing the fuel delivery unit. 


— Then press fuel delivery unit carefully into retainer so that it 
engages audibly. 


A20-10859, 


720-1031 
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- Fit fuel supply line -1- and fuel gauge sender 4 - G393- 
-item 2- so that they engage audibly on fuel delivery unit (right- 
side). 


- Working through right fuel tank opening, fit supply line -1- go- 
ing to suction-jet_ pump (left:side). and supply, line. -2- going to. 
fuel delivery.unit:(right-side): so, thatithey,engage: audibly: 


- Fitconnecting pipe -1- through left opening on fuel tank so that 
it engages audibly. 


- Connect electrical connectors -1 ... 3- on underside of flange 
(left-side). 


- Install new seal for flange (seal must be installed dry). 
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20-1051 


A20-10859 


‘A20-10858 


20-1086 


Fit flange into fuel tank; note correct installation position: 


Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


20-1097 


Tighten locking ring. 


A20-10236 


Attach electrical connectors -1- and -2- on flange (left-side). 


Secure cover for flange (left-side) -arrows-. 


‘20-0995 ]) 


10. Fuel delivery unit with fuel pump and fuel gauge senders - USA vehicles with FSI engine 183 


- Working through right fuel tank opening, fit fuel lines -1- and 
-2- going to fuel delivery units so that they engage audibly. 


- Connect electrical connectors -1 ... 3- on underside of flange 
(right-side). 


— Install new seal for flange (seal must be installed dry). 


- Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


- Tighten locking ring. 
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‘A20-10612 


‘A20-1101 


‘A20-10236 


- Install fuel supply line -2- and fuel return line -1- (as marked) 
so that they engage audibly. 


- Attach electrical connectors -1- and -2- on flange (right-side). 


- Secure cover for flange (right-side) -arrows-. 


- Connect battery. Observe notes on procedures required after 
connecting battery = Electrical system; Rep. gr. 27. 


1 


Put at least 5 litres of fuel into tank after installing 


10.7 Checking delivery rate of fuel pumps - 
vehicles with 8-cylinder engine 


Special tools and workshop equipment required 
@ K-Jetronic pressure tester - V.A.G 1318- 


@ Adapter set - V.A.G 1318/10-12- 


ar] 
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@ Remote control - V.A.G 1348/3A- for V.A.G 1348 with adapter 
cable -V.A.G 1348/3-3- 


¢@ Fuel-resistant measuring container 
Procedure 
— Observe test conditions = page 3 . 


rN WARNING 


Observe safety precautions > page 7. 


- Remove luggage compartment side trim cover (right-side) 
-arrows-. 


— Remove cover -2- over battery. 


i. Note 


Disregard -item 1-. 


— Remove luggage compartment floor covering. 
- Detach cover for flange (left-side) -arrows-. 
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V.A.G 1348/30 


— Unplug electrical connector -2- on flange (left-side). 


ie Note 


Disregard -item 1-. 


— Unscrew cover for flange (right-side) -arrows-. 


- Unplug electrical connector -2- on flange (right-side). 


ite Note: 


Disregard -item 1-. 


— Connect remote control - V.A.G 1348/3A- for V.A.G 1348 with 
adapter cable -V.A.G 1348/3-3- to contact -4- (earth) of fuel 
delivery unit (left-side) and fuel delivery unit (right-side) using 
test leads from auxiliary measuring set - V.A.G 1594C- . 


— Move switch of remote control - V.A.G 1348/3A- for V.A.G 
1348 to front of engine compartment. 


- Connect crocodile clip to earth point in engine compartment. 


- Connect contact -1- (positive) of fuel delivery unit (left-side) 
and fuel delivery unit (right-side) to battery “+” via an impro- 
vised test lead. For safety reasons an in-line fuse -A- (10 A) 
must be connected into the lead. 


— Remove filler cap from fuel filler neck. 


“VAG 1594¢ 
z \ 


2 


230-1020 


1 4 


V.A.G 
1348/3-3 


_ VAG 
<a! 348/3A 


‘820-1005 
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—- Pull off engine cover panel (rear) -arrows-. 


oN WARNING 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


- Disconnect fuel supply line -arrow- at connecting piece. 


oN Caution 


Rules for cleanliness when working on the injection system 
> page 3. 


A24-10815 
r 


— Disconnect fuel line -arrow-. 
- Connect K-Jetronic pressure tester - V.A.G 1318- with adapt- 
ers - V.A.G 1318/11- and -V.A.G 1318/12- to fuel line. 


- Fit auxiliary hose -arrow- onto pressure tester and hold it ina 
measuring container. 


- Open cut-off valve on pressure‘tester: Lever must:pointin di-™ 


rection of flow. f 

- Build up pressure in fuel system by pressing the remote control 
button and slowly closing the cut-off valve on the pressure 
tester. 

* Specification: 4 bar 

- From this point on do not move position of cut-off valve. 


- Empty the measuring container. 


188 Rep. or.20- Fuel supply system 


— Press remote control button for 15 seconds. 


- Compare amount of fuel delivered with minimum delivery 
shown in diagram (cm3/15 sec.). 


ite Note 


Voltage at fuel pump with engine stationary and pump running is 
approx. 2 volts less than battery voltage. 


If minimum delivery rate is not reached, check for the following 
causes: 

@ Fuel lines have been crushed. 

@ Fuel filter is blocked. 


@ Fuel pump is defective. 


ie Note 


As there is hardly any difference in the fuel delivery rate if only 
one of the two fuel pumps is working (because of the hose con- 
nections inside the tank), it is difficult to diagnose a defective 
pump by just measuring the delivery rate. 

In this case proceed as follows: 


— Unplug the electrical auxiliary lead at the fuel delivery units 
(one at a time). 


- Measure delivery rate of fuel delivery unit located on the op- 
posite side. 


If the delivery rate of the fuel delivery unit which has been meas- 
ured separately is considerably below specification: 


— Renew the relevant.fuel, delivery_unit. 
Installation is carried out in,the.reverse, order; note, the, following: 


— Secure fuel line to engine = Rep. gr. 24. 


10.8 Checking delivery rate of fuel pumps - 
vehicles with 10-cylinder engine (Audi 
$8) 

Special tools and workshop equipment required 

@ K-Jetronic pressure tester - V.A.G 1318- 


@ Adapter set - V.A.G 1318/10-12- 


Aa0-10102 


Wo0.0577 
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@ Remote control - V.A.G 1348/3A- for V.A.G 1348 with adapter 
cable -V.A.G 1348/3-3- 


¢@ Fuel-resistant measuring container 
Procedure 
— Observe test conditions = page 3 . 


rN WARNING 


Observe safety precautions > page 1. 


- Remove luggage compartment side trim cover (right-side) 
-arrows-. 


- Remove cover -2- over battery. 


i. Note 


Disregard -item 1-. 


— Remove luggage compartment floor covering. 
- Detach cover for flange (left-side) -arrows-. 
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V.A.G 1348/30 


— Unplug electrical connector -2- on flange (left-side). 


ie Note 


Disregard -item 1-. 


— Unscrew cover for flange (right-side) -arrows-. 


— Unplug electrical connector -2- on flange (right-side). 


ite Note 


Disregard -item 1-. 


— Connect remote control - V.A.G 1348/3A- for V.A.G 1348 with 
adapter cable -V.A.G 1348/3-3- to contact -4- (earth) of fuel 
delivery unit (left-side) and fuel delivery unit (right-side) using 
test leads from auxiliary measuring set - V.A.G 1594C- . 


— Move switch of remote control - V.A.G 1348/3A- for V.A.G 
1348 to front of engine compartment. 


- Connect crocodile clip to earth point in engine compartment. 


- Connect contact -1- (positive) of fuel delivery unit (left-side) 
and fuel delivery unit (right-side) to battery “+” via an impro- 
vised test lead. For safety reasons an in-line fuse -A- (10 A) 
must be connected into the lead. 


— Remove filler cap from fuel filler neck. 


“VAG 1594¢ 
z \ 


2 


HO 


NJ 


230-1020 


1 4 


V.A.G 
1348/3-3 


_ VAG 
<a! 348/3A 


‘A20-10095 
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- Pull off engine cover panel (rear) -2- -arrows-. 


fi Note 


Disregard -item 1-. 


| 
| 
| 
;. 


WARNING 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


rN Caution 


Rules for cleanliness when working on the injection system 
> page 3. 


- Disconnect fuel pipe -arrow- at fuel rail. 
- Connect K-Jetronic pressure tester - V.A.G 1318- with adapt- 
ers - V.A.G 1318/11- and -V.A.G 1318/12- to fuel line. 


— Fit auxiliary hose -arrow- onto pressure tester and hold it ina 
measuring container. 


- Open cut-off valve on pressure tester. Lever must point in di- 
rection of flow. 


- Build up pressure in fuel system by pressing the remote control 
button and slowly closing the cut-off valve on the pressure 
tester. 


* Specification: 4 bar 


- From this point on do not move position of cut-off valve. 
— Empty the measuring container. 
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— Press remote control button for 15 seconds. 


- Compare amount of fuel delivered with minimum delivery 
shown in diagram (cm3/15 sec.). 


ite Note 


Voltage at fuel pump with engine stationary and pump running is 
approx. 2 volts less than battery voltage. 


If minimum delivery rate is not reached, check for the following 
causes: 

@ Fuel lines have been crushed. 

Fuel filter is blocked. 


@ Fuel pump is defective. 


ie Note 


As there is hardly any difference in the fuel delivery rate if only 
one of the two fuel pumps is working (because of the hose con- 
nections inside the tank), it is difficult to diagnose a defective 
pump.by just measuring. the.delivery,rate, 

In this case proceed as follows: 


— Unplug the electrical auxiliary lead at the fuel delivery units 
(one at a time). 


— Measure delivery rate of fuel delivery unit located on the op- 
posite side. 


If the delivery rate of the fuel delivery unit which has been meas- 
ured separately is considerably below specification: 


— Renew the relevant fuel delivery unit. 
Installation is carried out in the reverse order; note the following: 


- Secure fuel line to fuel rail Rep. gr. 24. 


10.9 Fuel pump control unit - J538- 


Check fuel pump control unit - J538- in “Guided Fault Finding” 
= Vehicle diagnostic tester. 


10.10 Removing and installing fuel pump con- 
trol unit - J538- 

Removing 

Observe safety precautions = page 1. 

Observe rules for cleanliness > page 3 . 

- Switch off ignition and remove ignition key. 

— Remove luggage compartment floor covering. 


- Detach cover for flange (left-side) -arrows-. 


Aa0-10102 


‘20-0995 ]) 
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- Unplug electrical connectors -1- and -2- on flange (left-side). 


- Remove plugs in luggage compartment floor and unscrew 
nuts -arrows-. 


- Slightly lift floor panel in the area of flange by hand and remove 
fuel pump control unit - J538- between floor panel and fuel tank 
flange. 


— Unplug electrical connector at control unit. 
Installing 


Install in reverse order. 


Tightening torque 
Component Nm 
Fuel pump control unit - J538- to fuel tank 1.6 


10.11 Suction-jet pumps 
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‘A20-10100 


1 - Suction-jet pump (left-side) 
2 - Fuel delivery unit (left-side) 
3 - Expansion tank 


4 - Fuel delivery unit (right- 
side) 
5 - Suction-jet pump (right- 
side) 
6 - Supply line for suction-jet 
pump 
Q_ From fuel delivery unit 
(right-side) torsuction-jet 
pump ‘(léft-side) 
7 - Supply line for suction-jet 
pump 
Q_ From fuel delivery unit 
(left-side) to suction-jet 
pump (right-side) 


8 - Balance pipe 


Q_ Between fuel delivery 
units 


Description of operation 

To ensure a reliable fuel supply 

in all situations, the fuel pumps 

must never draw in air, even 
under extreme driving condi- 
tions such as very sharp bends 
or under heavy braking. This 
may happen when the fuel 
sloshes into one of the corners 
of a partially filled fuel tank. 

@ For this reason, the fuel de- 
livery units -item 2- and 
-item 4- incorporate a so- A20-10604 
called baffle housing, in 
which the fuel pumps are fitted, as well as the fuel pumps themselves. The baffle housing is a container 
permanently filled with fuel, so that the fuel pumps are surrounded with fuel regardless of the fuel level in 
the tank. 


@ Consequently, proper filling of the baffle housings is essential for trouble-free operation of the fuel pumps. 
This is the purpose of the "suction-jet pumps". 


@ The suction-jet pumps operate according to the principle of fluid entrainment: a stream of fuel from the 
primary stage of the fuel pumps -2- (left-side) and -4- (right-side) is fed via the supply lines -6- and -7- to the 
suction-jet pumps -1- and -5-, where it is passed through a nozzle and thus accelerated. The accelerated 
stream of fuel draws off the surrounding fuel and delivers it to the baffle housings in the fuel delivery units. 
The suction jet pump (right-side) -item 5- delivers the fuel into the baffle housing (left-side); the suction jet 
pump (left-side) -item 1- delivers the fuel into the baffle housing (right-side). 


@ In addition, the stream of fuel from the fuel pumps is supplied to the two smaller suction-jet pumps in the 
baffle housings via two Y-connectors. Working through the balance pipe -item 8-, these ensure that the 
baffle housings in both fuel delivery units are filled evenly. 


@ Another small suction-jet pump is located in the expansion tank -item 3- and delivers fuel from there back 
to the fuel tank. 
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10.12 Removing and installing suction-jet 
pump (left-side) 

Removing 

Observe safety precautions = page 1. 

Observe rules for cleanliness > page 3 . 

- Remove the fuel delivery unit (left-side) = page 26 . 


- Remove fuel gauge sender 3 - G237- (tubular sender, left- 
side) from fuel tank. 


- Working through right fuel tank opening, press release tab and 
disconnect fuel supply line -1-. 


- Detach flange. 


- Working through right fuel tank opening, press release tabs 
and disconnect supply lines -1- and -2- for suction-jet pumps 
from Y-connector. 


- Working through right fuel tank opening, press release tabs 
-arrows- and detach fuel supply line -1-. 


it Note 


Disregard -item 2-. 


— Pull ouf disconnected fuel supply line through ‘eft fuel tank 
opening, 
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Azo-10612 


Az0-10659 


- Working through left fuel tank opening, press release tab 
-arrow- and detach retaining clip for suction jet lines from re- 
tainer. 


- Pull out suction-jet pump (left-side) together with lines through 
left fuel tank opening. 


Installing 


- Version with baffle plate: insert suction-jet pump (left-side) 
-1- so it fits in recess in baffle plate -2- at front of fuel tank, as 
shown in illustration. 


—- Then press retaining clip for suction-jet pump into retainer so 
it engages audibly. 


—- Push fuel supply line through left fuel tank opening into right 
fuel tank chamber. Note routing: 


+ The fuel supply line -3- must be routed below the fuel filler pipe 
-2- at the left fuel tank opening. 


ie Note 


Disregard -item 1-. 


20-1059 


— Fit fuel supply line -1- onto fuel delivery unit (right-side) so that 
it engages audibly. 


ie Note 


Disregard -item 2-. 
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- Working through right fuel tank opening, fit supply lines -1- and 
-2- for suction-jet pumps onto Y-connector so that they engage 
audibly. 


- Working through right fuel tank opening, fit fuel supply line 
-1- so that it engages audibly. 


— Insert fuel gauge sender 3 - G237- into fuel tank. 
- Install fuel delivery unit (left-side) > page 31. 


10.13 Removing and installing suction-jet 
pump (right-side) 

Removing 

Observe safety precautions = page 1. 

Observe rules for cleanliness > page 3 . 

- Remove fuel delivery unit (right-side) > page 42 . 


- Remove fuel gauge sender 4 - G393- (tubular sender, right- 
side) from fuel tank. 


- Working through right fuel tank opening, press release tab and 
disconnect supply line for suction-jet pump -arrow- from ex- 
pansion tank. 


198 Rep. 7.20- Fuel supply system 


‘A20-10659 


‘Az0-10612 


Az-10660 


—- Working through left fuel tank opening, press release tabs and 
disconnect supply lines -2- and -3- for suction-jet pumps from 
Y-connector. 


- Working through left fuel tank opening, press release tabs 
-arrows- and detach fuel supply lin y 


ie Note 


Disregard -item 1-. 


- Pull out disconnected fuel supply line through right fuel tank 
opening. 


- Working through right fuel tank opening, press release tab 
-arrow- and detach retaining clip for suction jet lines from re- 
tainer. 


—- Pull suction-jet pump (right-side) together with lines out of right 
fuel tank opening. 


installing 


Version with:baffle ‘plate: insert suction-jet/ pump (right-side) 
-1- so it fits in recess in baffle plate -2- at front of fuel tank, as 
shown in illustration. 


- Then press retaining clip for suction-jet pump into retainer so 
it engages audibly. 


‘A20-10858 


‘20-1030, 


10. Fuel delivery unit with fuel pump and fuel gauge senders - USA vehicles with FSI engine 199 


- Push fuel supply line through right fuel tank opening into left 
fuel tank chamber. Note routing: 


+ The fuel supply line -1- must be routed below the fuel filler pipe 
-2- at the left fuel tank opening. 


i Note 


Disregard -item 3-. 


- Fit fuel supply line -2- onto fuel delivery unit (left-side) so that 
it engages audibly. 


i Note 


Disregard -item 1-. 


- Push supply line for suction-jet pump through right fuel tank 
opening into left fuel tank chamber. 


- Working through left fuel tank opening, fit supply lines -2- and 
-3- for suction-jet pumps onto Y-connector so that they engage 
audibly. 


- Working through right fuel tank opening, fit supply line for suc- 
tion-jet pump -arrow- onto connection on expansion tank so 
that it engages audibly. 


— Insert fuel gauge sender 4 - G393- into fuel tank. 
— Install fuel delivery unit (right-side) = page 48 . 
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20-1058 


20-1030, 


A20-10658 


‘A20-10660 


11 Fuel gauge senders - rest-of-world 
vehicles 

= “11.1 Checking fuel gauge sender G (lever-type sender, left- 

side)”, page 201 


= “11.2 Removing and installing fuel gauge sender G (lever-type 
sender, left-side)”, page 202 

=> “11.3 Checking fuel gauge sender 2 G169 (lever-type sender. 
right-side)”, page 203 


=> “11.4 Removing and installing fuel gauge sender 2 G169 (lever- 
type sender, right-side)", page 204 


> “11.5 Checking fuel gauge sender 3 G237 (tubular sender, left- 
side)", page 205 


= “11.6 Removing and installing fuel gauge sender 3 G237 (tub- 
ular sender, left-side)", page 206 


= “11.7 Checking fuel gauge sender 4 G393 (tubular sender, 

right-side)”, page 211 

= “11.8 Removing and installing fuel gauge sender 4 G393 (tub- 

ular sender, right-side)”, page 213 

11.1 Checking fuel gauge sender - G- (lever- 
type:sender; left-side) 

Special tools and workshop equipment required 

@ Hand-held multimeter - V.A.G 1526 E- 


@ Auxiliary measuring set - V.A.G 1594C- 


V.A.G 1526 E 
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Procedure 
— Remove luggage compartment floor covering. 
- Detach cover for flange (left-side) -arrows-. 


- Unplug electrical connector -1- on flange (left-side). 


it Note 


Disregard -item 2-. 


— Connect hand-held multimeter between contacts -2- and -4- 
of connector -B- to measure resistance. 


Sender installed Sender at low-| Sender at up- 
er stop per stop 
Fuel gauge sender - G- approx. 700 | approx. 55 QO 


i Note 


H 
@ /fthe resistance is 0 Q, there is a short circuit. If the resistance 
is ~ Q, there is an open circuit in the. wiring, 


@ Inorder to test the maximum and minimum tesistance.values. 
Tor ‘tank full” and “tank empty’, remove the fuel gauge sender 
- G- = page 202 and move the float all the way to its top or 
bottom position. 


¢@ The following values are obtained with the fuel gauge sender 
- G- removed, due to the greater travel of the float arm: 


Sender removed Sender at low-| Sender at up- 
er stop per stop 

Fuel gauge sender - G- approx. 990 ©} approx. 55 O 

11.2 Removing and installing fuel gauge 


sender - G- (lever-type sender, left-side) 
Observe safety precautions = page 1. 
Observe rules for cleanliness > page 3 . 


+ The fuel tank must be drained completely before removing the 
lever-type sender. Procedure for draining the fuel tank 


=>page7. 
— Remove fuel delivery unit (left-side): 


202 Rep. of.20- Fuel supply system 


‘020-0905 


‘AP0-1097, 


A 


‘APG-1103 


@ Vehicles with MPI engine = page 26 . 
@ Vehicles with FSI engine = page 70. 


— Remove fuel gauge sender 3 - G237- (tubular sender, left- 
side) from fuel tank. 


- Release fuel gauge sender - G- -arrow- and detach from re- 
tainer. 


Installing 


- Press fuel gauge sender - G- into retainer so that it engages 
audibly. 


— Insert fuel gauge sender 3 - G237- into fuel tank. 
— Install fuel delivery unit (left-side): 
@ Vehicles with MPI engine = page 26 . 


@ Vehicles with FSI engine = page 70. 


11.3 Checking fuel gauge sender 2 - G169- 
(lever-type sender, right-side) 

Special tools and workshop equipment required 

@ Hand-held multimeter - V.A.G 1526 E- 


V.A.G 1526 E 


@ Auxiliary measuring set - V.A-G 1594C- 
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Procedure 
— Remove luggage compartment floor covering. 
— Unscrew cover for flange (right-side) -arrows-. 


—- Unplug electrical connector -1- on flange (right-side). 


it Note 


Disregard -item 2-. 


— Connect hand-held multimeter between contacts -2- and -4- 
of connector -B- to measure resistance. 


Sender installed Sender at low-| Sender at up- 
er stop per stop 


Fuel gauge sender 2 - G169- | approx. 750 Q | approx. 55 Q 


fi Note 


@ /fthe resistance is 0 Q, there is a short circuit. If the resistance 
is ~ Q, there is an open circuit in the wiring. 


@ Inorder to test the maximum and minimum values for “tank 
full’ and “tank empty’, remove the fuel gauge sender 2 - G169- 
= page 204 and move the float all the way to its top or bottom 
position. 


¢@ The following values are obtained with the fuel gauge sender 2 
- G169- removed, due to the greater travel of the float arm: 


Sender removed Sender at low-| Sender at up- 
er stop per stop 


Fuel gauge sender 2 - G169- | approx. 990 O | approx. 55 O 


11.4 Removing and installing fuel gauge 
sender. 2. -.G169- (lever-type sender, 
right-side) 

Removing 


Observe safety precautions = page 1. 
Observe rules for cleanliness > page 3 . 
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20-1104 


+ The fuel tank must be drained completely before removing the 
lever-type sender. Procedure for draining the fuel tank 
=>page7. 


Remove fuel delivery unit (right-side): 


Vehicles with MPI engine = page 42 . 
Vehicles with FSI engine > page 81. 


1 


Remove fuel gauge sender 4 - G393- (tubular sender, right- 
side) from fuel tank. 


—- Release fuel gauge sender 2 - G169- -arrow- and detach from 
retainer. 


Installing 


— Press fuel gauge sender 2 - G169- into retainer so that it en- 
gages audibly. 


— Insert fuel gauge sender 4 - G393- into fuel tank. 
— Install fuel delivery unit (right-side): 
@ Vehicles with MPI engine = page 42 . 


@ Vehicles with FSI engine = page 81 . 


11.5 Checking fuel gauge sender 3 - G237- 
(tubular sender, left-side) 


Special tools and workshop equipment required 


@ Hand-held multimeter - V.A.G 1526 E- 
V.A.G 1526 E 
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@ Auxiliary measuring set - V.A.G 1594C- 
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Procedure 
— Remove luggage compartment floor covering. 
- Detach cover for flange (left-side) -arrows-. 


— Unplug electrical connector -2- on flange (left-side). 


it Note 


Disregard -item 1-. 


— Connect hand-held multimeter between contacts -2- and -3- 
of connector -A- to measure resistance. 


Sender removed Sender at low-| Sender at up- 
er stop per stop 


Fuel gauge sender 3 - G237- | approx. 155 Q | approx. 70 Q 


i Note 


¢ /fthe resistance is 0 Q, there is.a short circuit../f the resistance. 
is ~ Q, there is an open circuit in the wiring. 


@ Inorder to test the maximum and minimum values for “tank 
full’ and “tank empty’, remove the fuel gauge sender 3 - G237- 
= page 206 and move the float all the way to its top or bottom 
position. 


11.6 Removing and installing fuel gauge 
sender 3 - G237- (tubular sender, left- 
side) 


Special tools and workshop equipment required 


206 Rep. or.20- Fuel supply system 


720-0905 


‘AP0-1097, 


A 


‘APG-1103 


@ Vehicles from approx. 11.2002: Wrench - T10202- 


710202 


W00-1334 


Removing 
Observe safety precautions > page 1. 
Observe rules for cleanliness > page 3 . 


* The left fuel tank chamber must not be more than 1/3 full when 
removing the tubular sender. Procedure for draining the fuel 
tank = page 7. 


rN Caution 


Observe notes on procedure for disconnecting the battery. 


- With ignition switched off, disconnect battery earth cable iN \ 
-arrow- = Electrical system; Rep. gr. 27 . 


—- Briefly open filler cap for fuel tank and close again. 


= 


Az7-0182 


— Remove luggage compartment floor covering. 


ie Note 


For removing and installing tubular sender, take tool kit and spare 
wheel out of luggage compartment. You can then sit or kneel in 
the spare wheel well. 


- Detach cover for flange (left-side) -arrows-. 
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- Unplug electrical connectors -1- and -2- on flange (left-side). 


Vehicles up to approx. 10.2002: 


- Remove bolts -arrows- and take off locking ring for flange (left- 
side). 


Vehicles from approx. 11.2002 onwards: 
- Unscrew locking ring using wrench - T10202- . 


‘A20-10236 


All vehicles (continued): 
- Detach flange and remove seal. 


- Unplug electrical connectors -1 ... 3- on underside of flange 
(left-side). 


220-1008 
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- Working through left fuel tank opening, press release tabs 
-arrows- and detach fuel supply line -2- and fuel gauge send- 
er 3 - G237- -item 1-. 


- Move fuel gauge sender 3 - G237- to left side. 


20-1030, 


— Press down both retaining clips on retainer for fuel delivery unit 
-arrows-. 


—- Pull fuel.delivery unit,slightly upwards,and.at.the.same time 
take out fuel. gauge sender:3:+:G23%n ic 


ite Note 


Keep in mind that the fuel gauge sender 3 - G237- still contains 
fuel. 


Installing 
* Tightening torques = page 19 


- Pull both retaining clips on retainer upwards -arrows- so that 
they engage audibly before installing the fuel delivery unit. 


— Pull fuel delivery unit up slightly and insert fuel gauge sender 
3 - G237-. 


— Then press fuel delivery unit carefully into retainer so that it 
engages audibly. 


— Fit fuel supply line -2- and fuel gauge sender 3 - G237- 
-item 1- so that they engage audibly. 


20-1030, 
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- Connect electrical connectors -1 ... 3- on underside of flange 
(left-side). 


Vehicles up to approx. 10.2002: 


- Fit flange with new O-ring into fuel tank; note correct installa- 
tion position: 


+ The electrical connectors are positioned transversely in rela- 
tion to direction of travel. 


+ Dimension -x- (left-side) = dimension -x- (right-side) 


20-1057 


- Secure locking ring for flange (left-side) in diagonal sequence 
-arrows-. 


Vehicles from approx. 11.2002 onwards: 
— Install new seal for flange (seal must be installed dry). 


- Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


‘420-1001 
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- Tighten locking ring. 


20-1026 


All vehicles (continued): 


—- Attach electrical connectors -1- and -2- on flange (left-side). 


- Secure cover for flange (left-side) -arrows-. 


- Connect battery. Observe notes on procedures required after 
connecting battery = Electrical system; Rep. gr. 27. 


20-0963 ]| 


11.7 Checking fuel gauge sender 4 - G393- 
(tubular sender, right-side) 


Special tools and workshop equipment required 
@ Hand-held multimeter - V.A.G 1526 E- 
V.A.G 1526 E 


By 
62 
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@ Auxiliary measuring set - V.A.G 1594C- 


Procedure 
— Remove luggage compartment floor covering. 


— Unscrew cover for flange (right-side) -arrows-. 


- Unplug electrical connector -2- on flange (right-side). 


it Note 


Disregard -item 1-. 


— Connect hand-held multimeter between contacts -2- and -3- 
of connector -A- to measure resistance. 


Sender removed Sender at low-| Sender at up- 
er stop per stop 


Fuel gauge sender 4 - G393- | approx. 155 Q | approx. 70 Q 


EE Note’ 


@ /fthe resistance is 0 Q, there is a short circuit. If the resistance 
is » Q, there is an open circuit in the wiring. 


@ Inorder to test the maximum and minimum values for “tank 
full’ and “tank empty’, remove the fuel gauge sender 4 - G393- 
= page 213 and move the float all the way to its top or bottom 
position. 
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V.A.G 1594 C 


20-1088 


11.8 Removing and installing fuel gauge 
sender 4 - G393- (tubular sender, right- 
side) 

Special tools and workshop equipment required 

@ Vehicles from approx. 11.2002: Wrench - T10202- 


710202 


Wo0-1394 


Removing 
Observe safety precautions > page 1 . 
Observe rules for cleanliness > page 3 . 


* The right fuel tank chamber must not be more than 1/3 full 
when removing the tubular sender. Procedure for draining the 
fuel tank > page 7 . 


rN Caution 


Observe notes on procedure for disconnecting the battery. 


- With ignition switched off, disconnect battery earth cable \ iN 
-arrow- = Electrical system; Rep. gr. 27 . 


- Briefly open filler cap for fuel tank and close again. 


— ‘27-0182 


— Remove luggage compartment floor covering. 


— Unscrew cover for flange (right-side) -arrows-. 
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- Unplug electrical connectors -1- and -2- on flange (right-side). 


- Mark fuel return line -1- and fuel supply line -2-. 


rN WARNING 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


- Detach both lines from flange (press release tabs). 
Vehicles with auxiliary heater: 


- In addition, disconnect fuel supply line for auxiliary heater. 


Vehicles up to approx. 10.2002: 


- Remove bolts -arrows- and take off locking ring for flange 
(right-side). 


Vehicles from approx. 11.2002 onwards: 
- Unscrew locking ring using wrench - T10202- . 
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‘20-1027 


‘A20-10236 


All vehicles (continued): 


— Detach flange and remove seal/O-ring. 


- Unplug electrical connectors -1 ... 3- on underside of flange 
(right-side). 


‘A20-1101 


it Note 


¢@ Pullout fuel lines from fuel tank opening prior to disconnecting 
the pipe connectors mentioned below. 


¢@ For illustration purposes some of the components are shown 
removed in the following illustrations. 
Vehicles with auxiliary heater: 


- Pull out suction pipe -1- for auxiliary heater from retainers 
-arrows- on tubular sender. 


Vehicles with MPI engine: 

— Working through right fuel tank opening, press release tabs 
and disconnect fuel lines -1- and -2- going to fuel delivery unit 
(left-side). 


3 - Fuel delivery unit (right-side) with fuel pump - G23- 


20-1058 
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Vehicles with FSI engine: 
- Working through right fuel tank opening, press release tabs 


and disconnect fuel supply lines -1- and -2- going to fuel de- 
livery units. 


All vehicles (continued): 

- Working through right fuel tank opening, press release tabs 
-arrows- and detach fuel supply line -1- and fuel gauge send- 
er 4 - G393- -item 2-. 


- Move fuel gauge sender 4 - G393- to right side. 


- Press down both retaining clips on retainer for fuel delivery unit 
-arrows-. 


- Pull fuel delivery unit slightly upwards and at the same time 
take out fuel gauge sender 4 - G393- . 


it Note 


Keep in mind that the fuel gauge sender 4 - G393- still contains 
fuel. 


216 Rep. of.20- Fuel supply system 


‘A20-10612 


eT 


Installing 
* Tightening torques > page 36 


- Pull both retaining clips on retainer upwards -arrows- so that 
they engage audibly before installing the fuel delivery unit. 


—- Pull fuel delivery unit up slightly and insert fuel gauge sender 
4 - G393-. 


— Then press fuel delivery unit carefully into retainer so that it 
engages audibly. 


- Fit fuel supply line -1- and fuel gauge sender 4 - G393- 
-item 2- so that they engage audibly. 


Vehicles with MPI engine: 


- Working through right fuel tank opening, connect fuel lines 
-1- and -2- going to left fuel delivery unit-so:that,they:engage. 
audibly. u 


3 - Fuel delivery unit (right-side) with fuel pump - G23- 


20-1056 
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Vehicles with FSI engine: 


- Working through right fuel tank opening, fit fuel lines -1- and f 
-2- going to fuel delivery units so that they engage audibly. 


° RIOT? 


Vehicles with auxiliary heater: 


- Fit suction pipe -1- for auxiliary heater into retainers -arrows- 
on tubular sender. 


All vehicles (continued): 


- Connect electrical connectors -1 ... 3- on underside of flange 
(right-side). 


‘20-1101 
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Vehicles up to approx. 10.2002: 


Fit flange with new O-ring into fuel tank; note correct installa- 
tion position: 


The electrical connectors are positioned transversely in rela- 
tion to direction of travel. 


Dimension -x- (left-side) = dimension -x- (right-side) 


Secure locking ring for flange (right-side) in diagonal se- 
quence -arrows-. 


Vehicles from approx. 11.2002 onwards: 


Install new seal for flange (seal must be installed dry). 
Fit flange into fuel tank; note correct installation position: 


Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


Tighten locking ring. 


20-1027, 


‘20-1002 


‘A20-10236 
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All vehicles (continued): 


- Install fuel supply line -2- and fuel return line -1- (as marked) 
so that they engage audibly. 


Vehicles with auxiliary heater: 


- Also fit fuel supply line going to auxiliary heater so that it en- 
gages audibly. 


All vehicles (continued): 
- Attach electrical connectors -1- and -2- on flange (right-side). 


- Secure cover for flange (right-side) -arrows-. 


- Connect battery. Observe notes on procedures required after 
connecting battery = Electrical system; Rep. gr. 27 . 


Vehicles with auxiliary heater: 


- Let auxiliary heater run with full load for 10 minutes to bleed 
fuel supply line going to metering pump. 


220 Rep. of.20 - Fuel supply system 


220-1088 


12 Fuel gauge senders - USA vehicles 
= “12.1 Checking fuel gauge sender G (lever-type sender, left- 
side)”, page 221 

= “12.2 Removing and installing fuel gauge sender G (lever-type 
sender, left-side)”, page 222 

=> “12.3 Checking fuel gauge sender 2 G169 (lever-type sender, 
right-side)”, page 223 


= “12.4 Removing and installing fuel gauge sender 2 G169 (lever- 
type sender, right-side)”, page 224 


= “12.5 Checking fuel gauge sender 3 G237 (tubular sender, left- 
side)”, page 225 


= “12.6 Removing and installing fuel gauge sender 3 G237 (tub- 
ular sender, left-side)”, page 226 


= “12.7 Checking fuel gauge sender 4 G393 (tubular sender, 
right-side)”, page 230 


= “12.8 Removing and installing fuel gauge sender 4 G393 (tub- 
ular sender, right-side)”, page 232 


12.1 Checking fuel gauge sender - G- (lever- 
type sender, left-side) 


Special tools and workshop equipment required 
@ Hand-held multimeter - V.A.G 1526 E- 


@ Auxiliary measuring set - V.A.G 1594C- 


V.A.G 1526 E 


BESO 
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Procedure 
— Remove luggage compartment floor covering. 
- Detach cover for flange (left-side) -arrows-. 


- Unplug electrical connector -1- on flange (left-side). 


it Note 


Disregard -item 2-. 


— Connect hand-held multimeter between contacts -2- and -4- 
of connector -B- to measure resistance. 


Sender installed Sender at low-| Sender at up- 
er stop per stop 
Fuel gauge sender - G- approx. 700 | approx. 55 O 


i Note 


H 
@ /fthe resistance is 0 Q, there is a short circuit. If the resistance 
is ~ Q, there is an open circuit in the wiring. 


¢@ Inorder to test the maximum and minimum resistance values 
Tor ‘tank full” and ‘tank empty’, remove the fuel gauge sender 
- G- = page 222 and move the float all the way to its top or 
bottom position. 


¢ The.following,values.are obtained with.the.tuel gauge,sender, 
~»Griremoved)due to the greater travel of the floatarm:: 


Sender removed Sender at low-| Sender at up- 
er stop per stop 

Fuel gauge sender - G- approx. 990 ©} approx. 55 O 

12.2 Removing and installing fuel gauge 


sender - G- (lever-type sender, left-side) 
Observe safety precautions = page 1. 
Observe rules for cleanliness > page 3 . 
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‘020-0905 


‘AP0-1097, 


A 


‘AP-1103 


FY Caution 


+ The fuel tank must be drained completely before removing 
the lever-type sender. Procedure for draining the fuel tank 
= page 112. 


Remove fuel delivery unit (left-side): 
Vehicles with MPI engine = page 129 . 
Vehicles with FSI engine > page 167 . 


Remove fuel gauge sender 3 - G237- (tubular sender, left- 
side) from fuel tank. 


- Release fuel gauge sender - G- -arrow- and detach from re- 
tainer. 


Installing 


— Press fuel gauge sender - G- into retainer so that it engages 
audibly. 


— Insert fuel gauge sender 3 - G237- into fuel tank. 
— Install fuel delivery unit (left-side): 
@ Vehicles with MPI engine = page 129. 


@ Vehicles with FSI engine = page 167 . 


12.3 Checking fuel gauge sender 2 - G169- 
(lever-type sender, right-side) 
Special tools and workshop equipment required 
@ Hand-held multimeter - V.A.G 1526 E- 
V.A.G 1526 E 


ieketatonase 


@ Auxiliary measuring set - V.A.G 1594C- 
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Procedure 
- Remove luggage compartment floor covering. 
— Unscrew cover for flange (right-side) -arrows-. 


- Unplug electrical connector -1- on flange (right-side). 


it Note 


Disregard -item 2-. 


— Connect hand-held multimeter between contacts -2- and -4- 
of connector -B- to measure resistance. 


Sender installed Sender at low-| Sender at up- 
er stop per stop 


Fuel gauge sender 2 - G169- | approx. 750 Q | approx. 55 Q 


fi Note 


@ = /fthe resistance is 0 Q, there is a short circuit. If the resistance 
is ~ Q, there is an open circuit in the wiring. 


@ Inorder to test the maximum and minimum values for “tank 
full’ and “tank empty’, remove the fuel gauge sender 2- G169- 
= page 224 and move the float all the way to its top or bottom 
position. 


¢@ The following values are obtained with the fuel gauge sender 2 
- G169- removed, due to the greater travel of the float arm: 


Sender removed Sender at low-| Sender at up- 
er stop per stop 


Fuel gauge sender 2 - G169- | approx. 990 | approx. 55 O 


12.4 Removing and installing fuel gauge 
sender 2 - G169- (lever-type sender, 
right-side) 

Removing 


Observe safety precautions = page 1. 
Observe rules for cleanliness > page 3 . 
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20-1104 


FY Caution 


+ The fuel tank must be drained completely before removing 
the lever-type sender. Procedure for draining the fuel tank 
= page 112. 


Remove fuel delivery unit (right-side): 
Vehicles with MPI engine = page 141. 
Vehicles with FSI engine > page 177 . 


Remove fuel gauge sender 4 - G393- (tubular sender, right- 
side) from fuel tank. 


—- Release fuel gauge sender 2 - G169- -arrow- and detach from 
retainer. 


Installing 


- Press fuel gauge sender 2 - G169- into retainer so that it en- 
gages audibly. 


— Insert fuel gauge sender 4 - G393- into fuel tank. 
— Install fuel delivery unit (right-side): 

@ Vehicles with MPI engine = page 141. 

@ Vehicles with FSI engine = page 177 . 


12.5 Checking fuel gauge sender 3 - G237- 
(tubular sender, left-side) 


Special tools and workshop equipment required 
@ Hand-held multimeter - V.A.G 1526 E- 


@ Auxiliary measuring set - V.A.G 1594C- 


V.A.G 1526 E 


ieketatonase 
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Procedure 
— Remove luggage compartment floor covering. 
- Detach cover for flange (left-side) -arrows-. 


— Unplug electrical connector -2- on flange (left-side). 


it Note 


Disregard -item 1-. 


— Connect hand-held multimeter between contacts -2- and -3- 
of connector -A- to measure resistance. 


Sender removed Sender at low-| Sender at up- 
er stop per stop 


Fuel gauge sender 3 - G237- | approx. 155 Q | approx. 70 Q 


i Note 


@ Ifthe resistance is 0 Q, there.js,a.short circuit. Jf the resistance, 
is ~ Q, there is an open circuitinithe-wiring: 


@ Inorder to test the maximum and minimum values for “tank 
full’ and “tank empty’, remove the fuel gauge sender 3 - G237- 
= page 226 and move the float all the way to its top or bottom 
position. 


12.6 Removing and installing fuel gauge 
sender 3 - G237- (tubular sender, left- 
side) 


Special tools and workshop equipment required 
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720-0905 


‘AP0-1097, 


A 


‘APG-1103 


@ Wrench - T10202- 


710202 


Ce 


00-1334 


Removing 
Observe safety precautions = page 1. 


Observe rules for cleanliness > page 3 . 


rN Caution 


* The left fuel tank chamber must not be more than 1/3 full 
when removing the tubular sender. Procedure for draining 
the fuel tank > page 112. 


rN Caution 


Observe notes on procedure for disconnecting the battery. 


- With ignition switched off, disconnect battery earth cable \ 
-arrow- = Electrical system; Rep. gr. 27 . AY =e 


- Briefly open filler cap for fuel tank and close again. 
as 
) 


A2z7-0182 


— Remove luggage compartment floor covering. 


it Note 


For removing and installing tubular sender, take tool kit and spare 
wheel out of luggage compartment. You can then sit or kneel in 
the spare wheel well. 


—- Detach cover for flange (left-side) -arrows-. 


20-0986 J) 
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- Unplug electrical connectors -1- and -2- on flange (left-side). 


- Unscrew locking ring using wrench - T10202- . 


A20-10236 


- Detach flange and remove seal. 


- Unplug electrical connectors -1 ... 3- on underside of flange 
(left-side). 


Poe 


— Working through left fuel tank opening, press release tabs 
-arrows- and detach fUel supply line -2- and fuel gauge send- 
er 3 - G237- -item 1-. 


- Move fuel gauge sender 3 - G237- to left side. 


‘20-1030 


228 Rep. of.20- Fuel supply system 


— Press down both retaining clips on retainer for fuel delivery unit 
-arrows-. 


— Pull fuel delivery unit slightly upwards and at the same time 
take out fuel gauge sender 3 - G237- . 


ie Note 


Keep in mind that the fuel gauge sender 3 - G237- still contains 
fuel. 


720-1031 


Installing 
* Tightening torques > page 123 


- Pull both retaining clips on retainer upwards ~arrows- So that 
they engage audibly before installing the fuel delivery. unit. 


—- Pull fuel delivery unit up slightly and insert fuel gauge sender 
3 - G237-. 


— Then press fuel delivery unit carefully into retainer so that it 
engages audibly. 


— Fit fuel supply line -2- and fuel gauge sender 3 - G237- 
-item 1- so that they engage audibly. 


20-1030 


- Connect electrical connectors -1 ... 3- on underside of flange 
(left-side). 


— Install new seal for flange (seal must be installed dry). 
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- Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


- Tighten locking ring. 


- Attach electrical connectors -1- and -2- on flange (left-side). 


- Secure cover for flange (left-side) -arrows-. 


- Connect battery. Observe notes on procedures required after 
connecting battery = Electrical system; Rep. gr. 27 . 


12.7 Checking fuel gauge sender 4 - G393- 
(tubular sender, right-side) 


Special tools and workshop equipment required 
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20-1091 


A20-10236 


@ Hand-held multimeter - V.A.G 1526 E- 


V.A.G 1526 E 


RXR NC 


@ Auxiliary measuring set - V.A.G 1594C- 


Procedure 
— Remove luggage compartment floor covering. 
— Unscrew cover for flange (right-side) -arrows-. 


— Unplug electrical connector -2- on flange (right-side): 


it Note 


Disregard -item 1-. 


720-1080 
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— Connect hand-held multimeter between contacts -2- and -3- 
of connector -A- to measure resistance. 


Sender removed Sender at low-| Sender at up- 
er stop per stop 


Fuel gauge sender 4 - G393- | approx. 155 Q | approx. 70 Q 


it Note 


@ /fthe resistance is 0 Q, there is a short circuit. If the resistance 
is ~ Q, there is an open circuit in the wiring. 


@ Inorder to test the maximum and minimum values for “tank 
full’ and “tank empty’, remove the fuel gauge sender 4 - G393- 
= page 232 and move the float all the way to its top or bottom 
position. 


12.8 Removing and installing fuel gauge 
sender 4 - G393- (tubular sender, right- 
side) 


Special tools and workshop equipment required 
@ Wrench - T10202- 


Removing 
Observe safety precautions > page 1. 
Observe rules for cleanliness > page 3 . 


FY Caution 


* The right fuel tank chamber must not be more than 1/3 full 
when removing the tubular sender. Procedure for draining 
the fuel tank > page 112. 


rN Caution 


Observe notes on procedure for disconnecting the battery. 
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710202 


‘A20-1104 


W00-1334 


- With ignition switched off, disconnect battery earth cable 
-arrow- = Electrical system; Rep. gr. 27 . 


- Briefly open filler cap for fuel tank and close again. 


— Remove luggage compartment floor covering. 


ie Note 


For removing and installing tubular sender, take tool kit and spare 
wheel out of luggage compartment. You can then sit or kneel in 
the spare wheel well. 


— Unscrew cover for flange (right-side) -arrows-. 


— Unplug electrical connectors -1- and -2- on flange (right-side). 


— Mark fuel return line -1- and fuel supply line -2-. 


rN WARNING 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


- Detach both lines from flange (press.release tabs). 


Az7-0182 


20-1088 


201-90 
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- Unscrew locking ring using wrench - T10202- . 


A20-10236 


- Detach flange and remove seal. 


- Unplug electrical connectors -1 ... 3- on underside of flange 
(right-side). 


it Note 


¢@ Pull out fuel lines from fuel tank opening prior to disconnecting 
the pipe connectors mentioned below. 


¢@ For illustration purposes some of the components are shown 
removed in the following illustrations. 


‘20-1101 


Vehicles with MPI engine: 


— Working through right fuel tank-opening, ‘press release tabs 
and disconnect fuel lines -1-"and'-2-' going to fuel delivery unit 
(left-side). 


3 - Fuel delivery unit (right-side) with fuel pump - G23- 


20-1056 
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Vehicles with FSI engine: 
— Working through right fuel tank opening, press release tabs f 
and disconnect fuel supply lines -1- and -2- going to fuel de- 
livery units. 
1 
> 
@ 
2 
9 RIOTOBTT 


All vehicles (continued): 


- Working through right fuel tank opening, press release tabs 
-arrows- and detach fuel supply line -1- and fuel gauge send- 
er 4 - G393- -item 2-. 


- Move fuel gauge sender 4 - G393- to right side. 


‘20-1051 


— Press down both retaining clips on retainer for fuel delivery unit 5 
-arrows-. = 


— Pull fuel delivery unit slightly upwards and at the same time 
take out fuel gauge sender 4 - G393- . 


ite Note 


Keep in mind that the fuel gauge sender 4 - G393- still contains 
fuel. 


— 
| 
\ | 
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Installing 


Tightening torques = page 136 


Pull both retaining clips on retainer upwards -arrows- so that 
they engage audibly before installing the fuel delivery unit. 


Pull fuel delivery unit up slightly and insert fuel gauge sender 
4 - G393-. 


Then press fuel delivery unit carefully into retainer so that it 
engages audibly. 


Fit fuel supply line -1- and fuel gauge sender 4 - G393- 
-item 2- so that they engage audibly. 


Vehicles with MPI engine: 


3- 


Working through right fuel tank opening, connect fuel lines 
-1- and -2- going to left fuel delivery unit so that they engage 
audibly. 


Fuel delivery unit (right-side) with fuel pump - G23- 
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20-1056 


Vehicles with FSI engine: 


- Working through right fuel tank opening, fit fuel lines -1- and f 
-2- going to fuel delivery units so that they engage audibly. 


‘A20-10812 


All vehicles (continued): 


- Connect electrical connectors -1 ... 3- on underside of flange 
(right-side). 


- Install new seal for flange (seal must be installed dry). 


2 ABOAIO1 


- Fit flange into fuel tank; note correct installation position: 


+ Lug -2- on flange must be between tabs -1- and -3- on fuel 
tank. 


204110 


- Tighten locking ring. 


A20-10236 
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- Install fuel supply line -2- and fuel return line -1- (as marked) 
so that they engage audibly. 


- Attach electrical connectors -1- and -2- on flange (right-side). 


- Secure cover for flange (right-side) -arrows-. 


- Connect battery. Observe notes on procedures required after 
connecting battery > Electrical system; Rep. gr. 27. 
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13 Fuel filter - all vehicles 
=> “13.1 Fuel filter on vehicles without auxiliary heater - exploded 
view", page 239 


= “13.2 Removing and installing fuel filter on vehicles without 
auxiliary heater", page 240 

> “13.3 Fuel filter on vehicles with auxiliary heater - exploded 
view", page 240 

= “13.4 Removing and installing fuel filter on vehicles with auxil- 
iary heater”, page 241 


= “13.5 Fuel filter on vehicles with fuel system without fuel return 
line - exploded view”, page 242 


= “13.6 Removing and installing fuel filter on vehicles with fuel 
system without fuel return line”, page 243 


13.1 Fuel filter on vehicles without auxiliary heater - exploded view 


1 - Fuel return line 
Q From engine 


Q_ Clipped onto fuel filter 
bracket 


Q Press release tab on 
connection piece to dis- 
connect 

2 - Fuel filter 


Q Flowdirection is marked 
by arrows 


Q_ Do not interchange con- 
nections 


Q> Removing and installing 
= page 240 
3 - Fuel supply line 
Q From fuel tank 


Q Press release tab on 
connection piece to dis- 
connect 


4 - Bracket for fuel filter 
5-1.5Nm 
6 - Fuel supply line 

Q To engine 


Q Press release tab on 
connection piece to dis- 
connect 


7-3Nm 
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13.2 Removing and installing fuel filter on ve- 
hicles without auxiliary heater 

Special tools and workshop equipment required 

@ Drip tray 

Removing 

Observe safety precautions = page 1. 

Observe rules for cleanliness > page 3 . 


— Remove cover -1- from underside of vehicle (right-side). 


- Place drip tray under fuel filter. 


rN WARNING 


The fuel system is pressurised. Beforeopening: the system: 
place a clean cloth around the connection: ‘Then'release pres~ 
sure by carefully loosening the connection: 


- Disconnect fuel pipes -1- and -3- by pressing the release tabs. 
— Remove bolt -2-. 

— Remove fuel filter. 

Installing 

+ Tightening torque = page 239 

Installation is carried out in the reverse order; note the following: 
+ Flow direction is marked by arrows 


13.3 Fuel filter on vehicles with auxiliary heater - exploded view 


240 Rep. of.20- Fuel supply system 


1 - Fuel return line 
Q From engine 


Q Clipped onto fuel filter 
bracket 


Q Press release tab on 
connection piece to dis- 
connect 


2 - Fuel filter 


Q Flowdirection is marked 
by arrows 


Q_ Do not interchange con- 
nections 


Q > Removing and installing 
= page 241 
3 - Fuel supply line 
Q From fuel tank 
Q Press release tab on 
connection piece to dis- 
connect 
4 - Fuel supply line 


Q > To metering pump for 
auxiliary heater 


5-10Nm 
Q Self-locking 
Q Renew 

6 - Washer 

7 - Retainer 


Q_ For metering pump for 
auxiliary heater 


8 - Metering pump for auxiliary A20-1041 
heater 


Q Secure with retainer -item 7- to bracket -item 10- 


9 - Fuel supply line 
Q To auxiliary heater 


10 - Bracket for fuel filter 
11-1.5Nm 


12 - Fuel supply line 
Q To engine 
Q Press release tab on connection piece to disconnect 


13-3Nm 


13.4 Removing and installing fuel filter on ve- 
hicles with auxiliary heater 
Special tools and workshop equipment required 


@ Drip tray 
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Removing 
Observe safety precautions = page 1. 
Observe rules for cleanliness > page 3 . 


— Remove cover -1- from underside of vehicle (right-side). 


—- Place drip tray under fuel filter. 


rN WARNING. 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


- Disconnect fuel pipes -1- and -3- by pressing the release tabs. 


— Remove bolt -2-. 
- Remove fuel filter. 
Installing 


+ Tightening torque = page 240 


Installation is carried out in the reverse order; note the following: 


+ Flow direction is marked by arrows 


7a071058 
EL sy 


13.5 Fuel filter on vehicles with fuel system without fuel return line - exploded 


view 
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1 - Fuel filter with pressure con- 
trol valve, 4 bar 


Q Flowdirection is marked 
by arrows 


Q_ Do not interchange con- 
nections 


Q> Removing and installing 
= page 243 
2 - Fuel supply line 
Q From fuel tank 


Q Press release tab on 
connection piece to dis- 
connect 


3 - Fuel return line 
Q To fuel tank 


Q Press release tab on 
connection piece to dis- 
connect 


4 - Bracket for fuel filter 
5-1.5Nm 
6 - Fuel line 

Q Toengine 


Q Press release tab on 
connection piece to dis- 
connect 


7-3Nm 


A20-10108 


13.6 Removing and installing fuel filter on ve- 
hicles with fuel system without fuel re- 
turn line 

Special tools and workshop equipment required 

@ Drip tray 

Removing 

Observe safety precautions = page 1 . 

Observe rules for cleanliness > page 3 . 

— Remove cover -1- from underside of vehicle (right“side): 
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- Place drip tray under fuel filter. 


rN WARNING 


The fuel system is pressurised. Before opening the system 
place a clean cloth around the connection. Then release pres- 
sure by carefully loosening the connection. 


- Disconnect fuel pipes -1-, -2- and -4- by pressing the release 
tabs. 


— Remove bolt -3-. 

— Remove fuel filter. 

Installing 

+ Tightening torque = page 242. 

Installation is carried out in the reverse order; note the following: 


+ Flow direction is marked by arrows 
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‘A20-10083 


14 Activated charcoal filter system - rest- 
of-world vehicles 


= “14.1 Activated charcoal filter system - exploded view’, 
page 245 
= “14.2 Removing and installing activated charcoal filter”, 
page 245 


14.1 Activated charcoal filter system - exploded view 


1 - Activated charcoal filter 


2 - Breather line 
Q To fuel tank 


3-10Nm 
4 - Bracket 
5-10Nm 


6 - Breather line 


Q Toactivated charcoal fil- 
ter solenoid valve 1 - 
N80- 


7-10Nm 


8 - Hose 


Q Open to atmosphere at 
rear of vehicle (centre) 


14.2 Removing and installing activated char- 
coal filter 

Removing 

Observe safety precautions = page 1. 

Observe rules for cleanliness > page 3 . 

— Remove rear wheel (left-side). 


— Remove rear left wheel housing liner > Rep. gr. 66. 
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Disconnect breather lines -1- and -2- by pressing release tabs. 
Detach breather pipe -4-. 


Unscrew nut -3- and detach activated charcoal filter at top 
mounting -arrow-. 


Remove activated charcoal filter with breather pipes. 


Installing 


Tightening torque = page 245 


Installation is carried out in the reverse order; note the following: 


it Note 


Secure all hose connections with the correct type of hose Clips 
(same as original equipment) » Electronic parts catalogue . 


Attach activated charcoal filter at top mounting. 
Secure activated charcoal filter to wheel housing. 
Install rear left wheel housing liner > Rep. gr. 66. 
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15 Activated charcoal filter system - 


USA vehicles 
= “15.1 Activated charcoal filter system - exploded view" 
page 247 
= “15.2 Removing and installing activated charcoal filter”, 
page 248 


= “15.3 Routing of pipes/hoses for activated charcoal filter system 
with tank leak diagnostic system - vehicles with 8-cylinder and 10- 


cylinder engines”, page 249 


= “15.4 Routing of pipes/hoses for activated charcoal filter system 
with tank leak diagnostic system - vehicles with 12-cylinder en- 


gine”, page 251 
= “15.5 Tank leak diagnostic system”, page 251 


= “15.6 Performing tank leak diagnosis”, page 252 


= “15.7 Fuel system diagnostic pump V144 - exploded view”. 
page 253 

= “15.8 Removing and installing fuel system diagnostic pump 
V144", page 254 

= “15.9 Removing and installing activated charcoal filter solenoid 
valve 2. N115", page 255 


15.1 Activated charcoal filter system - exploded view 
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1 - Cover for activated charcoal 
filter 


2 - Breather line 


Q_ To activated charcoal fil- 
ter solenoid valve 1 - 
N80- 


3 - Breather line 
Q To fuel tank 
4 - Activated charcoal filter 


Q Fitting location: at bot- 
tom of spare wheel well 
on underbody 


5 - Connecting hose 


Q_ Diagnostic pump / acti- 
vated charcoal filter 


6 - Bush 

7 - Rubber grommet 
8 - Stud, 16 Nm 

9 - Cap nut, 9Nm 


AQ0-1728 


15.2 Removing and installing activated char- 


coal filter 
fi Note 


Checking for leaks 
= “15.6 Performing tank leak diagnosis", page 252 


Removing 
Observe safety precautions = page 1. 
Observe rules for cleanliness > page 3 . 
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— Unscrew cover for activated charcoal filter at underside of 
spare wheel well -arrows-. 


20-0503, 


— Detach hose connections -1 ... 3- from breather pipes. 
— Unscrew studs -arrows- and remove activated charcoal filter. 
Installing 


* Tightening torques > page 247 
Installation is carried out in the reverse order; note the following: 


i Note 


Secure all hose connections with the correct type of hose clips \ = ‘420-0223 
(same as original equipment) > Electronic parts catalogue . 


15.3 Routing of pipes/hoses for activated charcoal filter system with tank leak 
diagnostic system - vehicles with 8-cylinder and 10-cylinder engines 
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1 - Throttle valve module - 
J338- 


2 - Activated charcoal filter sol- 
enoid valve 1 - N80- 
Q Fitting location: in en- 
gine compartment 
3 - Breather line 


Q_ From activated charcoal 
filter to activated char- 
coal filter solenoid 
valve 1 - N80- 


Q Installation position: on 
underside of vehicle 
(right-side) 

4 - Breather line 

Q To fuel tank 


5 - Activated charcoal filter 


Q Fitting location: at bot- 
tom of spare wheel well 
on underbody 

6 - Connecting hose 


Q_ Diagnostic pump / acti- 
vated charcoal filter 


Q Pressure side 
7 - Activated charcoal filter sol- 
enoid valve 2 - N115- 


Q Fitting location: in rear 
left wheel housing be- 
neath liner 


8 - Fuel system diagnostic 
pump - V144- 


Q > Vacuum-driven 


Q Fitting location: in rear left wheel housing beneath liner 


9 - Air filter for diagnostic pump 


Q Installation position: arrow on filter housing points to diagnostic pump -item 8- 


10 - Vacuum line 


Q > Supplies diagnostic pump with vacuum from intake manifold 
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420-10109 


15.4 Routing of pipes/hoses for activated charcoal filter system with tank leak 
diagnostic system - vehicles with 12-cylinder engine 


1 - Intake manifold 
2 - Activated charcoal filter sol- 
enoid valve 1 - N80- 


Q_ Fitting location: in en- 
gine compartment 


3 - Activated charcoal filter sys- 
tem solenoid valve 2 - N333- 
Q_ Fitting location: in en- 
gine compartment 


4 - Breather line 

Q_ From activated charcoal 
filter to solenoid valves 
for activated charcoal fil- 
ter in engine compart- 
ment 

Q Installation position: on 
underside of vehicle 
(right-side) 


5 - Breather line 
Q To fuel tank 
6 - Activated charcoal filter 


Q Fitting location: at bot- 
tom of spare wheel well 
on underbody 


7 - Connecting hose 


Q_ Diagnostic pump / acti- 
vated charcoal filter 


Q Pressure side 


8 - Activated charcoal filter sol- 
enoid valve 2 - N115- 


Q Fitting location: in rear ¥ 
left wheel housing be- A20-10107 
neath liner 


9 - Fuel system diagnostic pump - V144- 
Q. Vacuum-driven 
QO pcFitting:location::imrear left wheel housing beneathdiner 


10 - Air filter for diagnostic pump 

Q Installation position: arrow on filter housing points to diagnostic pump -item 9- 
11 - Vacuum line 

Q > Supplies diagnostic pump with vacuum from intake manifold 


15.5 Tank leak diagnostic system 
How the system works 


The tank leak diagnostic system detects leaks in the complete 
fuel system, including fuel tank, activated charcoal filter and ac- 
tivated charcoal filter solenoid valve 1 - N80- . 


The mechanical components of the tank leak diagnostic system 
consist primarily of a vacuum-driven diaphragm pump, with a reed 
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contact located on the operating rod of the pump diaphragm. The 
vacuum required is supplied to the pump from the engine intake. 


¢@ The diaphragm pump delivers a pressure of 20 ... 30 mbar to 
the fuel system when the tank leak diagnostic system starts 
up. In this condition the pump diaphragm is extended, so the 
reed contact located on the operating rod is in the “open” po- 
sition. 

# The diagnostic system detects whether the reed contact re- 


mains open for 10 seconds, In this case the fuel system is free, 
of leaks,, 


@ Ifthe pressure drops (indicating a leak), the diaphragm returns 
and the reed contact closes. 


@ Ifthe reed contact closes within 10 seconds, a further test is 
performed. The diaphragm pump is then activated for another 
4 strokes. For each of these strokes the engine control unit 
measures the period of time it takes for the reed contact to 
close again after pressure delivery. In this way the control unit 
can distinguish between a “small leak” (smaller than 1 mm di- 
ameter) and a “large leak”. 


The diagnosis is activated automatically shortly after every engine 
start. If a fault is detected, the fault is stored in the fault memory. 
A fault message is displayed in the instrument cluster if the fault 
is detected during two consecutive road trips. The diagnosis func- 
tion can also be activated with the vehicle diagnostic tester 

=> page 252. 


Automatic tank leak diagnosis 


The engine control unit performs a tank leak diagnosis at regular 
intervals when the engine is running. 


15.6 Performing tank leak diagnosis 


Check the fuel tank leak diagnosis system using the “Guided Fault 
Finding” function + Vehicle diagnostic tester. 


Checking fuel tank system and tank breather system for leaks 


i Note 


The following locations/components must be checked when 
checking the fuel tank system and tank breather system for leaks. 
Initiate a tank leak diagnosis after eliminating a suspected leak to 
make sure the diagnosed leak has been eliminated. 

- Switch off ignition. 


- Check whether the filler cap of the fuel tank was properly 
closed when performing the diagnosis. 


— Check whether the seal of the filler cap is damaged or de- 
formed. Renew if necessary. 


— Remove luggage compartment floor covering. 
- Detach covers for flanges on fuel tank (left and right sides). 


it Note 


Observe notes on re-installing flanges: left-side > page 75, right- 
side > page 86. 


- Check that the seals under the fuel tank flanges are undam- 
aged and that the locking rings on the flanges are properly 
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tightened. Also check whether the fuel lines are connected 
properly. 


— Performa visual check on all pipe/hose connections of the fuel 
tank system and renew leaking pipes/hoses, e.g.: 


@ Pipe between activated charcoal filter and activated charcoal 
filter solenoid valve 1 - N80- / activated charcoal filter system 
solenoid valve 2 - N333- (in engine compartment). 


@ Pipes from activated charcoal filter to diagnostic pump for fuel 
system - V144-/ activated charcoal filter solenoid valve 2 - 
N115-. 


@ Pipe between fuel tank and activated charcoal filter (behind 
cover for activated charcoal filter). 


@ Fuel lines to engine 


ie Note 


Leaks in pipes and components of the fuel tank system can 
sometimes be detected by applying a non-flammable, environ- 
ment-friendly leak detecting spray. Initiate a tank leak diagnosis 
repeatedly to build up pressure in the system. Bubbles will form 
at the leak. 


Perform a visual check on the components of the fuel tank 
system/fuel tank breather system: 


Fuel tank 

Activated charcoal filter 

Fuel system diagnostic pump - V144- 

Activated charcoal filter solenoid valve 1 - N80- 
Activated charcoal filter solenoid valve 2 - N115- 


ff ee Oo Oo 


Activated charcoal filter system solenoid valve 2 - N333- 


ite Note 


Due to the shape or function of these components it is not always 
possible to detect leaks by applying leak detecting spray. If this 
is the case, clamp off hoses going to the respective component 
using hose clamps up to 25 mm - 3094- and initiate tank leak 
diagnosis. If no leak is then found after clamping off the hoses, 
the corresponding component is defective. If the hoses are clam- 
ped off directly at the diagnostic pump and a leak is still indicated, 
there is a leak in the diagnostic pump itself. 


15.7 Fuel system diagnostic pump - V144- - exploded view 
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1 - Retaining peg 
2- Bracket for diagnostic pump 


3 - Vacuum line 
Q To intake manifold 
(front) 
4 - Fuel system diagnostic 
pump - V144- 


Q_ Fitting location: in rear 
left wheel housing be- 
neath liner 


Q > Checking in “Guided 
Fault Finding” > Vehicle 
diagnostic tester 


Q Removing and installing 
=> page 254 
5 - Elbow hose with branch 
6 - Elbow'hose-with'braneh’ 
Q_ To activated charcoal fil- 
ter 
7 - Activated charcoal filter sol- 
enoid valve 2 - N115- 


Q > Checking in “Guided 
Fault Finding” > Vehicle 
diagnostic tester 


Q > Removing and installing 
=> page 255 
8-1.2 Nm 
9 - Air filter for diagnostic pump 
10 - Hose 
11 - Retainer 


Q For activated charcoal 
filter solenoid valve 2 - N115- 


12 - Bracket 
Q To body 
13-9Nm 
15.8 Removing and installing fuel system di- 
agnostic pump - V144- 
Removing 


- Switch off ignition. 
- Remove rear wheel (left-side). 
- Remove rear left wheel housing liner > Rep. gr. 66. 
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- Detach hose connections -1-, -3- and -4-. 


— Unplug electrical connector -2- at activated charcoal filter sol- 
enoid valve 2 - N115- . 


— Unscrew securing bolts -arrows-. 


- Detach fuel system diagnostic pump - V144- and disconnect 
electrical connector. 


- Detach diagnostic pump from bracket. 

Installing 

* Tightening torques > page 253 

Installation is carried out in the reverse order; note the following: 


ite Note: 


Secure all hose connections with the correct type of hose clips 
(same as original equipment) > Electronic parts catalogue . 


— Install rear left wheel housing liner > Rep. gr. 66 . 


15.9 Removing and installing activated char- 
coal filter solenoid valve 2 - N115- 

Removing 

- Switch off ignition. 

— Remove rear wheel (left-side). 

— Remove rear left wheel housing liner = Rep. gr. 66. 

- Disconnect hose connections -1-, -3- and -4-. 


— Unplug electrical connector -2- at activated charcoal filter sol- 
enoid valve 2 - N115- . 


— Detach vacuum hoses -3- and -4- from activated charcoal filter 
solenoid valve 2 - N115- -item 2-. 


- Detach solenoid valve from mounting -1-. 

Installing 

+ Tightening torque = page 253 

Installation is carried out in the reverse order; note the following: 


it Note 


Secure all hose connections with the correct type of hose clips 
(same as original equipment) > Electronic parts catalogue . 


— Install rear left wheel housing liner > Rep. gr. 66 . 


‘A20-10081 


‘A20-10087 


‘A20-10082 
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16 Accelerator mechanism - all vehicles 


= “16.1 Accelerator mechanism - exploded view”, page 256 


= “16.2 Removing and installing accelerator pedal module with 
accelerator position sender”, page 257 


= “16.3 Removing and installing kickdown switch F8 ”, 
page 257 


16.1 Accelerator mechanism - exploded view 


it Note 


There is a separate kickdown switch - F8- installed in vehicles with automatic gearbox. Removing and installing 
kickdown switch - F8- > page 257 . 


1 - Accelerator pedal module 


Q With accelerator posi- 
tion sender - G79- and 
accelerator position 
sender 2 - G185- 


Q pemeving and installing 
=> page 257 


2-10Nm 
3 - Electrical connector 
4-10Nm 
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16.2 Removing and installing accelerator 
pedal module with accelerator position 
sender 


Removing 


— Remove storage compartment on driver's side + Rep. gr. 68. 


— Unplug electrical connector -2-. 

— Remove bolts -1- and -3-. 

— Remove accelerator pedal module. 
Installing 

* Tightening torque = page 256 


Installation is carried out in the reverse order; note the following: 


— Install storage compartment on driver's side > Rep. gr. 68. 


16.3 Removing and installing kickdown 
switch - F8- 

Removing 

— Use screwdriver to prise off cover caps: 


— Unscrew bolts -arrows- and remove cover for kickdown switch. 


— Use a small screwdriver to release retainer tab -arrow- and 
turn kickdown switch anti-clockwise. 


— Unplug electrical connector. 


‘20-1032 


20-1033, 
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Installing 
Installation is carried out in the reverse order; note the following: 
— Connect electrical connector -1- on kickdown switch - F8- . 


- Insert kickdown switch in mounting on vehicle floor and en- 
gage by turning clockwise -arrow-. 


- Disengage cap -2- of kickdown switch -1-; to do so turn cap 
anti-clockwise -arrow A-. Pull cap out as far as stop 
-arrow B-. 


— Press accelerator pedal down as far as stop -arrow- and re- 
lease again. 
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— Pull cap -2- of kickdown switch -1- outwards by distance -a- 
-arrow-. 


* Distance -a- = 5 mm. 


—- Lock cap -2- of kickdown switch -1- in place by turning cap 15° 
in clockwise direction -arrow- as far as stop. 


A20-11228 


— Fit cover -arrows-. 


— Perform a test drive and check that kickdown switch -F8- is 
functioning correctly. 


‘420-1032 
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1 Servicing Simos injection system 


1.1 Safety precautions 


To prevent injuries to persons and/or damage to the fuel injection 
and ignition system, the following must be noted: 


WARNING 


¢@ The fuel system operates under high pressure. The pres- 
sure in the high-pressure part of the injection system must 


be reduced to a residual pressure prior to opening the 
system = page 2. 


@ Aclean cloth must then be wrapped around the connec- 
tion and the residual pressure dissipated by carefully loos- 
ening the connection. 


@ Always switch off the ignition before connecting or discon- 
necting electrical wiring for the injection or ignition system or 
tester cables. 


@ Certain tests may lead to a fault being detected by the control 
unit and stored. After completing all tests and repair work 
therefore interrogate fault memory and erase, if necessary. If 
you have erased fault memory, you must then generate read- 
iness code in engine control unit in “Guided fault finding” 
mode. 


@ Always switch off the ignition before cleaning the engine. 


oN Caution 


@ Always switch off the ignition before connecting or dis- 
connecting the battery, otherwise the engine control unit 
may be damaged. 


@ Observe notes on procedure for disconnecting the battery 
= Rep. Gr. 27. 


Note the following if testers.and.measuring, instruments, have.to, 
be used during a road testi 


oN WARNING 


@ Test equipment must always be secured on the rear seat 
and operated from that position by a second person. 


@ /ftest and measuring instruments are operated from front 
passenger's seat and the vehicle is involved in an acci- 
dent, the person sitting in this seat could be seriously 


injured when the airbag is triggered. 
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1.2 Rules for cleanliness when working on 
the injection system 


Even small amounts of dirt can cause faults in the injection sys- 
tem. When working on the fuel supply/injection system, pay care- 
ful attention to the following basic rules: 


@ Carefully clean connection points and the surrounding area 
with engine cleaner or brake cleaner and dry thoroughly before 
opening. 


@ Plug open lines and connections with suitable protective caps 
immediately. 


@ Place parts that have been removed on a clean surface and 
cover them over. Use only lint-free cloths. 


@ Only install clean components; replacement parts should only 
be unpacked immediately prior to installation. Do not use parts 
that have been previously unpacked and stored away loose 
(e.g. in toolboxes, etc.). 


@ When the system is open: Do not work with compressed air. 
Do not move the vehicle unless absolutely necessary. 


1.3 Important: Required procedure prior to 
opening high-pressure injection system 


@ The injection system consists of a high-pressure section (max- 
imum approx. 110 bar) and a low-pressure section (approx. 
6 bar). 


@ Prior to opening the high-pressure Séction (eg: when remov- 
ing the high-pressure pump, fuel rail, injectors, intake manifold 
flap air-flow control motor, a fuel line, or any other component 
located in the high-pressure section of the injection system) 
the fuel pressure in the high-pressure section must be reduced 
to a residual pressure of approx. 8 bar. The procedure is de- 
scribed below. 


Special tools and workshop equipment required 


@ Vehicle diagnostic, testing and information system -VAS 
5051B- with diagnosis lead -VAS 5051/5A- 
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Procedure 
— Start engine and run at idling speed. 


- Connect vehicle diagnostic, testing and information system - 
VAS 5051B- with diagnostic cable -VAS 5051/5A- . 


~ Lrorcozor 


Display on -VAS 5051B- : 


— Press the [vehicle self-diagnosis] key. 


Display on -VAS 5051B- : 


- From list -1- select vehicle system “01 Engine electronics”. 


—- Wait until next display appears on tester. 


Display on -VAS 5051B.- 
3d by copyrig 


— Press the 
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Display on -VAS 5051B- : 
1 - Selection of diagnostic functions 
- From list -1- select diagnostic function “04 - Basic setting”. 


Display on -VAS 5051B- : 


— Inzone -2- enter “140” for “display group 140” and confirm the 
entry by pressing the [9] key. 


Display on -VAS 5051B- : 


Example 

1- 42% 

2-39.76 bar Pn 
3- 40.63bar win 


4- inactive 


- Activate basic setting by touching button [al. 
Display on -VAS 5051B- : 


Example 

1- 0% 

2- Obar 
3- 5.46 bar 
4- reduce 


The fuel rail is still filled with fuel, however it is no longer under 
high pressure. 


Components or lines can now be opened. A clean cloth must be 
wrapped around the connections. Catch the escaping fuel. 


ri 


ERIE? 


AO1-0163 


1.4 Technical data 
Engine code letters AUK BPK 

(3.2 Itr. / 4V / 188 kW engine) | (3.2 Itr. / 4V / 191 kW engine) 
Idling speed’) 0 ... 750 rpm 
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Engine code letters 


AUK BPK 
(3.2 Itr. / 4V / 188 kW engine) | (3.2 Itr. / 4V / 191 kW engine) 


Fuel pressure after high-pressure pump 


approx. 35 bar 


Fuel pressure before high-pressure pump 


approx. 6 bar 


* 1) Not adjustable 


1.5 Overview of fitting locations 


Engine compartment (right-side) 


1 - Ignition coils for cylinder 
bank 1 


Q Ignition coil 1 with output 
stage -N70- 


Ignition coil 2 with output 
stage -N127- 


a 
Q Ignition coil 3 with output 
a 


stage -N291- 
Removing and installing 
=> page 49 


2 - Hall sender 3 -G300- 
Q Fitting location 


10 11 12 13 14 


= page 10 


3 - Inlet camshaft control valve 
1 -N205- 
Q Fitting location 
=> page 10 


4 - Variable intake manifold 0s 


change-over valve -N335- 
Q Fitting location 
=> page 12 
5 - Lambda probe -G39- 
Q Fitting location 


=> page 9 

Q Fitting location of con- 
nector = page 9 

Q> Removing and installing 
=> page 41 


6 - Exhaust camshaft control 
valve 1 -N318- 


Q Fitting location 
= page 10 


7 - Lambda probe after catalyt- 
ic converter -G130- 


Q Fitting location = page 9 


Q Fitting location of connector > page 9 


Q Removing and installing = page 44 
8 - Engine control unit -J623- 

Q Fitting location = page 8 

Q > Removing and installing = page 38 


NS = 
D 


la 


WSS 


|e 
20 19 18 17 16 15 
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I+—| 


22 21 


Q After renewing, adapt throttle valve module in mode “Guided Fault Finding”, option “Adapt throttle valve 


module” 
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Q After renewing on vehicles with automatic gearbox, also perform kick-down adaption in “Guided Fault 
Finding”, option “Adapt kickdown point” 


9 - Throttle valve module -J338- 
Q_ After renewing adapt in mode “Guided Fault Finding”, option “Adapt throttle valve module”. 
10 - Activated charcoal filter solenoid valve 1 -N80- 
11 - Bracket for connectors 
Q Fitting locations of connectors = page 9 
2 - Intake air temperature sender -G42- / intake manifold pressure sender -G71- 
Q Fitting location = page 11 
3 - Intake manifold flap valve -N316- 
Fitting location > page 11 
14 - Knock sensor 1 -G61- 
Q Fitting location = page 11 
Q Fitting location of connector > page 10 
15 - Variable intake manifold position sender -G513- 
Q Fitting location > page 11 
16 - Variable intake manifold flap change-over valve -N239- 
Q Fitting location = page 11 
17 - Coolant temperature sender -G62- 
Q Fitting location = page 11 
18 - Actuator for intake manifold changeover 
9 - Intake manifold flap potentiometer -G336- 
Q Fitting location = page 11 
Q After renewing, adapt in mode “Guided Fault Finding”, option “Adapt intake manifold flap potentiometer” 
20 - Injectors, cylinder bank 1 
Q Injector, cylinder 1 -N30- 
Q Injector, cylinder 2 -N31- 
Q Injector, cylinder 3 -N32- 
Q > Removing and installing = page 26 
21 - Fuel pressure sender for low-pressure section -G410- 
Q Fitting location = page 12 
22 - Hall sender -G40- 
Q Fitting location = page 10 


Engine compartment (left-side) 
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1 - Injectors, cylinder bank 2 
Q Injector, cylinder 4 - 
N 


Injector, cylinder 5 - 
N 


a 

Q Injector, cylinder 6 - 
N 

a 


Removing and installing 
=> page 26 


2 - Intake manifold flap poten- 
tiometer 2 -G512- 
Q Fitting location 
=> page 12 
Q After renewing, adapt in 
mode “Guided Fault 
Finding”, option “Adapt 
intake manifold flap po- 
tentiometer” 


3 - Engine speed sender -G28- 
Q Fitting location 
=> page 12 


4 - Lambda probe 2 after cata- 
lytic converter -G131- 


Q Fitting location 
=> page 9 
Q_ Fitting location of con- 
nector > page 9 
Q Removing and installing 
> page 46 
5 - Instrument cluster 


Q With exhaust emissions 
warning lamp -K83- 
(‘MIL” lamp) and elec- 1615 14 #13 12 24-0082 
tronic power control 
fault lamp -K132- (“EPC” lamp) 

6 - Accelerator position sender -G79- and accelerator position sender 2 -G185- 


Q In accelerator pedal module; fitting location > page 8 


7 - Brake light switch -F- / brake pedal switch -F47- 
Q Fitting location = page 9 


8 - Inlet camshaft control valve 2 -N208- 
Fitting location = page 10 


9 - Exhaust camshaft control valve 2 -N319- 
Q Fitting location = page 10 

10 - Lambda probe 2 -G108- 
Q Fitting location = page 9 
Q_ Fitting location of connector = page 9 
Q > Removing and installing = page 43 

11 - Hall sender 4 -G301- 
Q Fitting location > page 10 

12 - Ignition coils for cylinder bank 2 
Q Ignition coil 4 with output stage -N292- 
Q Ignition coil 5 with output stage -N323- 
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Q Ignition coil 6 with output stage -N324- 
Q~ Removing and installing > page 49 
13 - Hall sender 2 -G163- 
Q Fitting location = page 10 
14 - High-pressure pump 
Q With fuel metering valve -N290- 
Q Fitting location = page 11 
15 - Fuel pressure sender -G247- 
Q Fitting location > page 12 
16 - Knock sensor 2 -G66- 
Q Fitting location = page 12 
Q Fitting location of connector = page 10 


Fitting location of engine control unit -J623- 


@ The engine control unit -J623- -ltem 1- is located on top of 
electronics box at plenum chamber. 


Fitting location of accelerator position sender -G79- / accelerator 
position sender 2 -G185- 


@ In accelerator pedal module -arrow-. 


ie Note 


The accelerator position sender -G79- and accelerator position 
sender 2- -G185- are integrated in the accelerator pedal module 
and cannot be renewed individually. 


24-0676 
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Fitting location of brake light switch -F- and brake pedal switch - 
F47- 


@ On pedal bracket -arrow-. 


ie Note 


Install switches only once to ensure they are fitted tightly. 


Bracket for connectors on bulkhead 

1-  ToLambda probe after catalytic converter -G130- 
2-  ToLambda probe -G39- 

3- To Lambda probe 2 -G108- 

4-  ToLambda probe 2 after catalytic converter -G131- 


‘A24-10008 


Fitting location of Lambda probes on cylinder bank 1 (right-side) 
1- Lambda probe after catalytic converter -G130- Z 
2- Lambda probe -G39- ais 


Aaa 10007 


Fitting location of Lambda probes on cylinder bank 2 (left-side) 
1- Lambda probe 2 -G108- 
2- Lambda probe 2 after catalytic converter -G131- 


‘A24-10006 
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Electrical connectors at rear right of engine 


1- 


To injectors on cylinder bank 1 


ite Note 


The -arrow- indicates the earth point. 


Electrical connectors at rear left of engine 


1- 
2: 
3- 


Green; to knock sensor 1 -G61- 
Grey; to knock sensor 2 -G66- 


To injectors on cylinder bank 2 and to fuel pressure sender 
-G247- 


ite Note 


The -arrow- indicates the earth point. 


Hall senders and camshaft control valves (bank 1) 


1- 
Qe 
3s. 
hs 
5- 


Exhaust camshaft control valve 1 -N318- 
Inlet camshaft control valve 1 -N205- 

Hall sender -G40- 

Intake manifold flap potentiometer -G336- 
Hall sender 3 -G300- 


ite Note 


Disregard -arrows-. 


Hall senders and camshaft control valves (bank 2) 


1- 
Ds 
30 
4- 


Hall sender 2 -G163- 

Inlet camshaft control valve 2 -N208- 
Exhaust camshaft control valve 2 -N319- 
Hall sender 4 -G301- 


ie Note 


Disregard -arrows-. 
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13-1010 


‘A15-10054 


Fitting location: at front of engine 
1- Coolant temperature sender -G62- 
2- Variable intake manifold flap change-over valve -N239- 


3- Variable intake manifold position sender -G513- 


Fitting location: at rear of intake manifold 

1- Inlet camshaft control valve 1 -N205- 

2- Throttle valve module -J338- 

3- Activated charcoal filter solenoid valve 1 -N80- 


4- Intake air temperature sender -G42- / intake manifold pres- 
sure sender -G71- 


5- Intake manifold flap valve -N316- 


Fitting locations at high-pressure pump 
2 - Fuel metering valve -N290- 


ite Note 


 =-/tem 1- is not fitted. 


¢@ Disregard -arrows-. 


side)” locations below intake manifold on cylinder bank 1 (right- 
side 


1- Intake manifold flap potentiometer -G336- 
2- — Injector;,cylinder.Ay-N30-, 
3- Knock sensor.1.-G641-: 

4- Injector, cylinder 2 -N31- 
5- — Injector, cylinder 3 -N32- 


| 


o|\= 


y, 


y 


= \\ = 
pees 
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side)” locations below intake manifold on cylinder bank 2 (left- 
side 


1- Intake manifold flap potentiometer 2 -G512- 
2- Injector, cylinder 6 -N84- 

3- Injector, cylinder 5 -N83- 

4- Injector, cylinder 4 -N33- 

5- Fuel pressure sender -G247- 

6- Knock sensor 2 -G66- 


Fitting location of variable intake manifold change-over valve - 
N3 


1- Variable intake manifold change-over valve -N335- 
2- Vacuum hose to variable intake.manifold change-over valve 


itm Note te . X 


Disregard -arrows-. 


‘A10-10359 


Fitting location of engine speed sender -G28- 


@ At front left of gearbox housing -arrow-. 


Fitting location of fuel pressure sender for low-pressure section - 7 J 
G410- 
@ On right side of cylinder head -arrow-. e 
© 
0 
\ 
Y 
‘Aa4-10002 
Lh SN 
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Fitting location of solenoid valves for electro-hydraulic engine 
mountings and valves for gearbox mountings 


@ Electro-hydraulic engine mounting solenoid valve (left-side) - 
N144- 


@ Electro-hydraulic engine mounting solenoid valve (right-side) 
-N145- 


@ Gearbox mounting valve 1 -N262- 


@ Gearbox mounting valve 2 -N263- 


210-1497 


Fitting location of Motronic current supply relay -J271- 


@ Motronic current supply relay -J271- at position -2- on relay 
carrier in electronics box (plenum chamber) 


Fitting location of terminal 15 voltage supply relay -J329- 


@ Terminal 15 voltage supply relay -J329- at position -3- on relay 
carrier behind dash panel (left-side) 


Fitting location of cold start relay for fuel pump -J748- 


@ Cold start relay for fuel pump -J748- at position -3- in relay and 
fuse holder in luggage compartment (right-side) 
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Fitting location of engine component current supply relay -J757- 


@ Engine component current supply relay -J757- at position -4- 
on relay carrier in front passenger's footwell 


7297-0405) 


1.6 Air cleaner - exploded view 


1 - Water drain hose 
Q_ Check for dirt and clean 
as required (inspect 
valve) 
Q_ Water drain must func- 
tion properly 


2- Air cleaner housing (bottom 
section) 

Q Clean any salt deposits 
or leaves and dirt out of 
air cleaner housing (bot- 
tom section) 

Q_ Check for dirt in water 
drain (inspect valve) 


3 - Bolt 


4 - Air filter element 


Q Always use genuine 
part for air filter element 

Q> Removing and installing 
=> page 15 

Q Intervals for changing 
filter > Maintenance ; 
Booklet 404 


5 - Air duct 


Q Clean dirt and leaves 
out of air duct 


6 - Air cleaner housing (top 
section) 


Q Clean any salt deposits 
or leaves and dirt out of 
air cleaner housing (top 
section) 


1716 15 24-10080 


7 - O-ring 
Q Renew 
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8 - Intake connecting pipe 
9 - Spring-type hose clip 
10 - Air hose 
11 - Cross-head screw 
12 - Cross-head screw 
13 - Variable intake manifold change-over valve -N335- 
14 - Air flap 
Q > Vacuum-controlled 


15-5Nm 

16 - Spacer sleeve 
17 - Rubber grommet 
18 - Rubber mounting 


1.7 Removing and installing air filter ele- 
ment 

Removing 

- Pull non-return valve -2- off connection at air intake hose. 


- Unclip vacuum line -1- and fuel line -3- from retainer on air 
intake’ hose: 


— Réleasé ‘hose clips*arrows* and remove ‘airintake hose: 


‘AIg-10252 
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- Remove bolts from top section of air cleaner housing 
-arrows-. 


- Detach air cleaner housing (top section). 
— Take out air filter element. 


Installing 


ite Note 


@ Always use genuine part for air filter element. 


@ Hose connections and hoses for air intake system must be free 
of oil and grease before assembly. Do not use any lubricants 
containing silicone when assembling. 


@ The air cleaner housing MUST be clean. 


@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) » Parts catalogue. 


@ To prevent malfunctions, cover all critical parts of the engine 
air intake tract (intake pipes, etc.) with a clean cloth when 
blowing out the air cleaner housing with compressed air. 


@ Please observe requirements for disposal. 


— Blow out water drain (small hole in bottom section of air clean- 
er housing) with compressed air. 


- Clean salt residue, dirt and leaves out of air cleaner housing 
(top and bottom sections); use a vacuum cleaner if necessary. 


- Check for salt residue, dirt and leaves in air intake hose (en- 
gine intake side). 


- Check for dirt and leaves in air duct going from lock carrier to 
air cleaner housing. 


— When installing the air filter element, check that it is properly 
centred in the retainer in the air cleaner housing (bottom sec- 
tion). 


— Fit the top section of the air cleaner housing carefully on the 
bottom section, without using force. Make sure the top section 
of the air cleaner housing is fitted straight on the air filter ele- 
ment (note position of sealing lip on air filter element). 


The remaining installation steps are carried out in the reverse se- 
quence. 


Tightening torque 
Component Nm 
Hose clips (9 mm wide) 3 


10-1695, 
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1.8 Intake manifold (top section) - exploded view of components 


1 - Variable intake manifold po- 
sition sender -G513- 


2-2.5Nm 

3-2.5Nm 

4 - Actuator for intake manifold 
change-over 


Q Installation position of 
toothed segments for in- 
take manifold change- 
over = page 18 


Q Replacement part is 
combined with 
-item 24- as one unit 


5 - Seal 
Q_ Renew if damaged 


Q When renewing lever 
out with screwdriver 


Q Press in by hand 
6 - Ball stud, 2.5 Nm 


7 - Intake manifold (top sec- 
tion) 
Q> Removing and installing 
> page 18 


8 - Throttle valve module - 
J338- 


9-5Nm 
10 - Bracket for wiring harness 


11 - Seal 
Q Renew 


| A24-10023) 


12 - Intake manifold flap valve 
-N316- 


13 -2.5 Nm 
14 - Intake air temperature sender -G42- / intake manifold pressure sender -G71- 
15 - O-ring 
Q Renew 
16 - 2.5 Nm 
17 - Pressure control valve for crankcase breather system 
18 - O-ring 
Q Renew 
19-6Nm 
20 - Washer 
21 - Sleeve 
22 - Gaskets 
Q Renew 
23 - Seal 
Q_ Renew if damaged 
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Q When renewing lever out with screwdriver 
Q Press in by hand 


24 - Lever with toothed segment 
Q_ For intake manifold change-over 
Q Installation position of toothed segments = page 18 
Q Replacement part is combined with -item 4- as one unit 


25 - Seal 
Q Renew if damaged 
OQ When renewing lever out with screwdriver 
Q Press in by hand 


26 - Variable intake manifold flap:change-over-valve'-N239 


Installation position of toothed segments for intake manifold 
change-over 


+ The lower edges of the toothed segments must be flush 
-arrows-. 


1.9 Removing and installing intake manifold 
(top section) 


Removing 


ite Note 


All cable ties which are released or cut open when removing must 
be fitted in the same position when installing. 


—- Pull off engine cover (rear) -arrows-. 


— Pull off engine cover (front) -arrows-. 


A24-10048 
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Pull non-return valve -2- off connection at air intake hose. 


' 


- Unclip vacuum line -1- and fuel line -3- from retainer on air 
intake hose. 


—- Release hose clips -arrows- and remove air intake hose. 


— Unplug electrical connectors: 

1- Variable intake manifold flap change-over valve -N239- BS 

2- Variable intake manifold position sender -G513- c\ 

— Pull off the vacuum hoses -arrow A- and -arrow B-. A 
@ SS) ce} 

USA models: 


- Disconnect vacuum hose -arrow C- leading to leak diagnostic = 
pump. * 2 


“y 1 
‘AV5-10109 
x 


All models: 

— Unplug electrical connectors: 

1- Inlet camshaft control valve 1 -N205- 

2- Throttle valve module -J338- 

3- Activated charcoal filter solenoid valve 1 -N80- 


4- Intake air temperature sender -G42- / intake manifold pres- 
sure sender -G71- 


5- Intake manifold flap valve -N316- 
—- Move electrical wiring harness clear. 


- Detach vacuum hoses -arrows-. 


- Detach active charcoal filter system solenoid valve 1 -N80- 
-item 1- from throttle valve module -J338- . 


@) 
es 
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— Pull crankcase breather hose off pressure control valve 
-arrow-. 


ite Note 


Shown from rear with engine removed for illustration purposes. 


— Unscrew bolts -arrows- and detach intake manifold (top sec- 
tion). 


ie Note 


Seal intake ports on cylinder heads with clean cloths. 


Installing 


Installation is carried out in the reverse order; note the following: 


ie Note 


@ Renew gaskets, seals and O-rings. 
@ Fit all cable ties in the original positions when installing. 


@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) » Parts catalogue. 


Tightening torques 

Component Nm 
Intake manifold (top section) to intake manifold 61) 
(bottom section) 

Hose clips (9 mm wide) 3 
* 1) Tighten in stages and in diagonal sequence 
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1.10 Intake manifold (bottom section) - exploded view of components 


1 - Bottom section of intake 
manifold 


Q> Removing and installing 
=> page 23 

Q After installing, adapt 
the two intake manifold 
flap potentiometers in 
mode “Guided Fault 
Finding”, option “Adapt 
intake manifold flap po- 
tentiometer” 


2 - Fuel rail 


3 - Fuel pressure sender - 
G247- 


4 - High-pressure pipes 


FL WARNING 


Me pressure in the high- 
pressure part of the injec- 
tion system must be re- 
duced to a residual 
pressure prior to opening 
the system = page 2. 


| clean cloth must then 
be wrapped around the 
connection and the resid- 
ual pressure dissipated 
by carefully loosening the 
connection. 


Q_ Do not alter shape 
Q Tightening high-pres- 
sure pipes > page 25 
5-10Nm 


24 23 22 


6 - Sleeve 
7-10Nm 
8-2.5Nm 
9-10Nm 
10 Retainer for fuel rail 
11 - Vacuum unit for actuating intake manifold flaps 
12 - Vacuum hose 
Q To intake manifold flap valve -N316- 
13 -2.5 Nm 


14 - Intake manifold flap potentiometer 


Q Left side: intake manifold flap potentiometer 2 -G512- , right side: intake manifold flap potentiometer - 
G336- 


15-2.5Nm 


16 - Seal 
Q Renew if damaged 
Q When renewing lever out with screwdriver 
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Q Press in by hand 
17 - Seal 
Q Renew if damaged 
Q When renewing lever out with screwdriver 
Q Press in by hand 
18 - Gaskets 
Q Renew 
19 - Support ring 
Q Make sure it is correctly seated 
Q_ Via this support ring, the fuel rail exerts the force which holds the injector in the cylinder head 
20 - O-ring 
Q Renew 
Q Lubricate lightly with clean engine oil 
21 - Spacer ring 
Q Renew if damaged 
22 - Radial compensation element 
Q Renew if damaged 
Q_ Clip onto support ring -item 19- 
23 - Combustion chamber ring seal 
Q > Renewing = “1.12 Removing and installing injectors”, page 26 


24 - Injector 
Removing and installing = page 26 
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1.11 Removing and installing intake manifold (bottom section) with fuel rail 


Special tools and workshop 
equipment required 


@ Socket, 14 mm -3150- 


@ Torque wrench -V.A.G 
1331- 


@ Ratchet -V.A.G 1331/1- 

@ Tool insert (open-end ring 
spanner, 17 mm) -V.A.G 
1331/2- 


@ Socket insert AF 14, flared 
ring spanner -V.A.G 
1331/8- 


@ Socket,-T40055- 


@ Hand-operated vacuum pump -VAS 6213- 


VAG 133771 


VAS 6213 


‘wo0-10255 
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Removing 


ie Note 


The following description shows the removal and installation of 
the left-side intake manifold (bottom section). The procedure for 
the other side is identical. 


rN WARNING 


@ The fuel system operates under high pressure. The pres- 
sure in the high-pressure part of the injection system must 
be reduced to a residual pressure prior to opening the 
system = page 2. 

@ Aclean cloth must then be wrapped around the connec- 


tion and the residual pressure dissipated by carefully loos- 
ening the connection. 


- Remove intake manifold (top section) > page 18 . 


- Remove high-pressure pipe by unscrewing bolts and union 
nuts -1 ... 7-. 


— Unplug electrical connectors: 
1- Intake manifold flap potentiometer 2 -G512- 
2- Fuel pressure sender -G247- 


— Unscrew bolts and nuts -arrows- and detach intake manifold 
(bottom section) with fuel rail. 


ite Note 


Seal intake ports on cylinder heads with clean cloths. 


Installing 
Installation is carried out ‘in the teverse ‘order; note the following: 


ite Note 


@ Renew gaskets, seals and O-rings. 
@ Lightly lubricate O-rings for injectors with clean engine oil. 
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- Connect hand-operated vacuum pump -VAS 6213- to vacuum 
unit for actuating intake manifold flaps as shown in illustration. 


— Use hand-operated vacuum pump to generate vacuum. 
+ This will cause the intake manifold flaps to open. 


itm Note 


/f the intake manifold flaps are not opened, they can catch on the 
guide plates in the cylinder head when the intake manifold (bot- 
tom section) is installed. 


- Install intake manifold (bottom section) and press fuel rail 
evenly down onto injectors. 


- Tighten bolts -arrows- for intake manifold (bottom section) in 
diagonal sequence and in stages. 


- Disconnect hand-operated vacuum pump from vacuum unit 
for actuating intake manifold flaps. 


— Plug in electrical connectors -1- and -2-. 


—- First hand-tighten union nuts -1-, -4- and -7- for hit 
pipes, then hand-tighten pipe mountings -2-, 


h-pressure 
- and -6-. 


— Ensure that high-pressure pipes are not under tension. 


- To tighten union of high-pressure pipe (14 mm) at fuel rail, use 
torque wrench -V.A.G 1331- with socket insert AF 14, flared 
ring spanner -V.A.G 1331/8- . 


4. Servicing Simos injection system 20 


- Totighten union of at esse pipe (17 mm) at fuel rail, use 
torque wrench -V.A.G 1331- with tool insert (open-end ring 
spanner, 17 mm) -V.A.G 1331/2- . 


- To tighten union of high-pressure pipe (Mt mm) at high-pres- 
sure pump, use torque wrench -V.A.G 1331- with ratchet - 
V.A.G 1331/1- and socket, 14 mm -3150- . 


- To tighten union of high-pressure pipe 
sure pump, use torque wrench -V.A.G 


17 mm) at high-pres- 
V.A.G 1331/1- and socket -T40055- . 


331- with ratchet - 


{ 


‘A'3 1010 


Tightening torques 

Component Nm 

Intake manifold (bottom section) to cylinder 9 VEN HES)| 
head 

High-pressure pipes High-pressure pump 25 740055 
is; Fuel rail 25 


1.12 Removing and installing injectors 


Special tools and workshop equipment required 
@ Tool set for FStengines'=110133- 


‘A19-10038 


710133 
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High-pressure injector - exploded view of components 
1- Radial compensation element (renew if damaged) 


2- Combustion chamber ring seal (teflon ring seal) - renew; 
when fitting, do not grease ring or use any other lubricant. 


3- Groove on injector 
4- Spacer ring (renew if damaged) 


5- O-ring (renew; apply thin coating of clean engine oil prior to 
installation) 


6- Support ring (via the support ring the fuel rail exerts force 
which secures injector in cylinder head) 


Removing 


rN WARNING 


® The fuel system operates under high pressure. The pres- 
sure in the high-pressure part of the injection system must 
be reduced to a residual pressure prior to opening the 
system = page 2. 


@ Aclean cloth must then be wrapped around the connec- 
tion and the residual pressure dissipated by carefully loos- 
ening the connection. 


— Remove intake manifold.(top:section) = pages181c 
— Remove corresponding bottom section of intake manifold 
=> page 23. 


If injectors cannot be pulled out of cylinder head by hand, proceed 
as follows: 


— Use a screwdriver to bend retainer tabs -1- of radial compen- 
sation element to side -arrow- and pull support ring -2- off 
injector. 


— Screw striker -T10133/3- onto puller -T10133/2- . 


— Insert puller -T10133/2- into groove on injector and carefully 
knock out injector. 


ie Note 


When inserting the puller, there is a risk of destroying the radial 
compensation element due to the retainer tabs breaking. 


24-0533, 
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- Carefully remove old combustion-chamber ring seal -arrow-. 
To do so, cut open ring using knife or prise open ring with small 
screwdriver and then pull off forwards. 


- Take care not to damage injector groove. The injector must be 
renewed if the groove is damaged. 


Installing 


ite Note 


@ Renew combustion-chamber ring seal and O-ring. 
@ Renew spacer ring if damaged. 
@ Lightly lubricate O-rings for injectors with clean engine oil. 


@ The injector pipes must be re-installed on the same cylinders. 


- Clean bore in cylinder head with nylon cylinder brush - 
710133/4- . 


- Clip radial compensation element -1- into support ring -2-. 


- When re-installing an injector clean any combustion residue 
off groove for combustion-chamber ring seal and injector stem 
with a clean cloth. 


- Fit assembly cone -T10133/5- with new combustion chamber 
ring seal -1- onto injector -2-. 


24-0590 
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- Push combustion chamber ring seal onto assembly cone - 
T10133/5- as far as it will go using assembly sleeve - 
T10133/6- . 


— Turn assembly sleeve -T10133/6- upside down and push com- 
bustion chamber ring seal into sealing ring groove. 


it Note 


The combustion-chamber ring seal is widened when it is pushed 
onto the injector. After pushing it on, it therefore has to be com- 
pressed again. This is done in two stages, as described below. 


- Push calibration sleeve -T10133/7- onto injector as far as it will 
go and simultaneously turn it slightly (approx. 180°). 


- Pull calibration sleeve -T10133/7- off again by turning it in the 
opposite direction. 


- Push calibration sleeve -T10133/8- onto injector as far as it will 
go and simultaneously turn it slightly (approx. 180°). 


- Pull calibration sleeve -T10133/8- off again by turning it in the 
opposite direction. 


—- Lubricate new O-ring lightly with clean engine oil before in- 
stalling. 


ite Note 


The combustion-chamber ring seal must not be lubricated. 


- Use assembly tool -T10133/9- to push injector as far as it will 
go into hole in cylinder head. 


ie Note 


/t should be possible to insert injector easily. If necessary wait 
until the combustion-chamber ring seal has contracted sufficient- 
Vy. 


— Make sure injector is in correct installation position in cylinder 
head: 


* Electrical connector of injector must engage in recess in cyl- 
inder head. 


Installation is carried out in the reverse order; note the following: 
— Install bottom section of intake manifold > page 23 . 
- Install intake manifold (top section) > page 18 . 


N24-1567 
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1.13 Checking fuel pressure and residual 
pressure (up to high-pressure pump) 

Special tools and workshop equipment required 

@ K-Jetronic pressure tester -V.A.G 1318- 


@ Adapter set -V.A.G 1318/10-12- 


@ Remote control -V.A.G 1348/3A- for V.A.G 1348 with adapter 
cable -V.A.G 1348/3-3- 
V.A.G 1348/3A 


rd 


@ Fuel-resistant measuring container 

Test conditions 

+ Battery voltage at least 12.5 V 

* Fuel filter OK 

* Fuel tank at least 1/4 full. 

+ Fuel pump control unit -J538- OK; checking = Rep. Gr. 20. 
* Ignition off. 

Checking fuel pressure 

— Remove luggage compartment floor lining. 


—- Unscrew cover for flange (right-side) -arrows-. 
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- Carefully release electrical connector -2- from flange (right- 
side) and unplug. 


it Note 


Disregard -item 1-. 


— Connect remote control for V.A.G 1348 -V.A.G 1348/3A- to 
contact -1- using adapter cable -V.A.G 1348/3-3- and test lead 
from auxiliary measuring set -V.A.G 1594C- . 


- Tape off 2nd connector contact of adapter cable - 
V.A.G 1348/3-3- with insulating tape -arrow- to prevent short 
circuits. 


- Move switch of remote control -V.A.G 1348/3A- for V.A.G 1348 
to front of engine compartment. 


— Connect contact -4- to body earth via an improvised auxiliary 
lead. 


- Connect crocodile clamp to:battery:"+’; 


1 


Pull off engine cover (rear) -arrows-. 


a 


V.A.G 1594 C \ 


‘A20-40084 


rN WARNING 


@ The fuel system operates under high pressure. The pres- 
sure in the high-pressure part of the injection system must 
be reduced to a residual pressure prior to opening the 
system => page 2. 


® Aclean cloth must then be wrapped around the connec- 
tion and the residual pressure dissipated by carefully loos- 


ening the connection. 


— Disconnect fuel line -arrow-. 
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- Connect K-Jetronic pressure tester -V.A.G 1318- 
ers -V.A.G 1318/11- and -V.A.G 1318/12- to fuel pipe. 


—- Fit auxiliary hose -arrow- onto pressure gauge and hold it into 
container to catch any escaping fuel. 


— Open cut-off valve on pressure tester. Lever points in direction 
of flow. 


—- Bleed fuel system by pressing remote control briefly. 


- Close cut-off tap on pressure gauge. Lever is at right angle to 
direction of flow -arrow-. 


— Press switch on remote control until pressure gauge shows no 
further increase in pressure. 


* Specification: approx. 6 bar 

If specification is not obtained: 

— Check fuel pump delivery rate = Rep. Gr. 20. 
Checking residual pressure 


- Check leak-tightness and residual pressure by watching the 
drop in pressure on the pressure gauge. 


+ After 10 minutes pressure should still be at least 3.75 bar. 

If the residual pressure drops below 3.75 bar: 

@ Check union between pressure gauge and fuel line for leaks. 
@ Test pressure gauge for leaks. 

Check fuel lines and their connections for leaks. 

o 


Renew fuel filter with integral fuel pressure regulator > Rep. 
Gr. 20 


@ Renew fuel pump = Rep. Gr. 20. 


Assembly is carried out in the reverse order; note the following: 


ite Note 


Before removing the pressure tester, release the fuel pressure by 
opening the cut-off valve. Hold a container underthe: connection: 


Tightening torque 
Component Nm 
Fuel line to fuel rail 28 


N24-0618 
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1.14 Removing and installing high-pressure pump 


Special tools and workshop 
equipment required 


@ Socket, 14 mm -3150- VAG 1331 


@ Torque wrench -V.A.G 
1331- 


@ Ratchet -V.A.G 1331/1- Z Ee 
@ Socket -T40055- 


V.A.G 1331/1 


G15-0071 


Removing 


rN WARNING 


@ The fuel system operates under high pressure. The pres- 
sure in the high-pressure part of the injection system must 
be reduced to a residual pressure prior to opening the 
system = page 2. 

@ Aclean cloth must then be wrapped around the connec- 


tion and the residual pressure dissipated by carefully loos- 
ening the connection. 


- Drain off coolant Rep. Gr. 19. 
— Remove coolant pipe (front) > Rep. Gr. 19. 
- Remove intake manifold (top section) = page 18 . 
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— Unscrew bolts -1 to 4- and -7-. 
— Loosen union nuts -5- and -6-. 


— Unbolt lifting eye -arrows-. 
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A15-10108 


— Unplug electrical connector -2-. 


ie Note 


Disregard -item 1-. 


- Remove bolts -arrows-. 
- Carefully lift high-pressure pipes. 


ie Note 


Do not bend pipes to a different shape. 


- Take off high-pressure pump together with plunger. 
Installing 
Installation is carried out in the reverse order; note the following: 


itm Note 


Renew O-ring. 


- Only lift high-pressure pipes slightly to fit the high-pressure 
pump. 


ie Note 


@ The connections of the high-pressure pipes must not be dam- 
aged. 


@ Do not attempt to bend high-pressure pipes to a different 
shape. 

—- Insert high-pressure pump with plunger in cylinder head and 
tighten. 

- Tighten union nuts on high-pressure pipes hand-tight initially. 

— Ensure that high-pressure pipes are not under tension. 

- To tighten union of high-pressure pipe (14 mm) at high-pres- 


sure pump, use torque wrench -V.A.G 1331- with ratchet - 
V.A.G 1331/1- and socket, 14 mm -3150- . 


V.A.G 1331/1 


23-0225 
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- To tighten union of high-pressure pipe (Ve mm) at high-pres- 
sure pump, use torque wrench -V.A.G 1331- with ratchet - 
V.A.G 1331/1- and socket -T40055- . 


— Install intake manifold (top section) = page 18 . 


V.A.G 1331/1 


- Install coolant pipe (front) = Rep. Gr. 19. 
- Fill cooling system = Rep. Gr. 19. 


Tightening torques 

Component Nm 

High-pressure pump to cylinder head 10 13-1038 
High-pressure pipes to high-pressure pump 25 


1.15 Bleeding fuel system 

In order to prevent damage to the catalytic converter, the fuel 
system must be bled after working on the fuel pipes or the fuel 
filter. 

Procedure 


- Start engine and let it run at moderate speed for several mi- 
nutes and then switch off. 


ite Note 


To begin with, the engine may not run smoothly due to air in fuel 
system. 

- Check fuel system for leaks. 

— Interrogate fault memory and erase, if necessary. 


—- After completing the repair, road-test the vehicle. Accelerate 
with full throttle at least once. Then inspect fuel system for 
leaks again. 


-  Interrogate fault memory and erase, if necessary. If you have 
erased fault memory, you must then generate readiness code 
in engine control unit in “Guided fault finding” mode = Vehicle 
diagnosis, testing and information system VAS 5051. 

1.16 Wiring and component check with test 

box -V.A.G 1598/42- 


Special tools and workshop equipment required 
@ Adapter cable -V.A.G 1598/39- 


V.A.G 1598/39 


Wo0-10008 
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@ Test box -V.A.G 1598/42- 


ie Note 


q 
@ = The test box -V.A.G 1598/42- has 105 sockets. It can be con- 
nected to the engine control unit via 2 different adapter leads. 


¢ The engine,control.unit./s.connected.to, the .vehicle’s.wiring. 
harness viaitwe.connectors,-ene.of which has.60 pins, the. 
other has 94 pins. 


@ To carry out tests on the 60-pin wiring harness connector, the 
adapter lead -V.A.G 1598/39-1- is connected to connector “A” 
on the test box. For components connected to 60-pin wiring 
harness connector + Current flow diagrams, Electrical fault 
finding and Fitting locations. 


@ Tocarry out tests on the 94-pin wiring harness connector, the 
adapter lead -V.A.G 1598/39-2- must be connected to con- 
nectors “A” and “B” on the test box. For components connec- 
ted to 94-pin wiring harness connector > Current flow 
diagrams, Electrical fault finding and Fitting locations. 


@ The test box -V.A.G 1598/42- is designed so it can be con- 
nected both to the wiring harness for the engine control unit 
and to the engine control unit itself at the same time. The ad- 
vantage of this is that the electronic engine control system 
remains fully functional when the test box is connected (for 
example, for measuring signals when the engine is running). 


@ The instructions for performing the individual tests indicate 
whether or not the engine control unit itself also needs to be 
connected to the test box. 


@ Always use auxiliary measuring set -V.A.G 1594C- to connect 
test equipment (e.g. voltage tester -V.A.G 1527B- , hand-held 
multimeter -V.A.G 1526C- etc.). 


The engine control unit has to be removed before connectors can 
be unplugged from engine control unit = page 38 . 


rN Caution 


To prevent damage to electronic components, select appro- 
priate measuring range before connecting measuring leads 
and observe test requirements. 


V.A.G 1598/42 


‘| —V.A.G 1598/42 
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- Connect the test box -V.A.G 1598/42- to wiring harness with 
adapter lead -V.A.G 1598/39-1- or adapter lead -V.A.G 
1598/39-2- . Connect earth clip of test box to negative terminal 
of battery. The instructions for performing the individual tests 
indicate whether or not the engine control unit itself also needs 
to be connected to the test box. 


- Carry out test as described in relevant repair procedure. 


—- After completing tests re-install engine control unit 
=> page 38. 


After re-connecting the engine control unit the following opera- 
tions must be performed: 


— Interrogate fault memory and erase, if necessary. If you have 
erased fault memory, you must then generate readiness code 
in engine control unit in “Guided fault finding” mode = Vehicle 
diagnosis, testing and information system VAS 5051. 


1.17 Removing and installing engine control 
unit 
Special tools and workshop equipment required 


@ Hot air blower 220 V/ 50 Hz -VAS 1978/14- -item 1- with nozzle 
attachment -2- from wiring harness repair set -VAS 1978A- 


@ Vice-grip pliers -3- (commercially available) 


ie Note 


@ The engine control unit -1- is bolted to the protective housing 
-4-. To make it more difficult to unscrew the shear bolts -3- for 
locking plate -2-, their threads have been coated with locking 
fluid. 


@ The protective housing has to be removed before the connec- 
tors can be unplugged from the engine control unit (e.g. to 
connect the test box or renew the engine control unit). 


Removing 


— When renewing engine control unit, select diagnosis object 
“Renew engine control unit” in “Guided Fault Finding” > Vehi- 
cle diagnosis, testing and information system VAS 5051. 


- Switch off ignition and remove ignition key. 


V.A.G 1598/42 


24-0622 


24-0475 


24-047 
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— Pull off rubber seal -1- on plenum chamber covers. 
- Detach plenum chamber cover (right-side) -2-. 


ite Note 


Disregard -item 3-. 


— Unclip cover for engine control unit. 
— Remove bolts -arrows-. 


- Detach both retainers and engine control unit from electronics 
box (plenum chamber). 


—- Lay aside engine control unit with electrical connectors at- 
tached. 


- Disconnect 81-pin connector at engine control unit. 


ite Note 


@ The 60-pin connector is secured with the protective housing 
and remains attached when removing the engine control unit. 


@ When the engine control unit is disconnected, the learnt values 
are erased but the contents of the fault memory remain intact. 


FY Caution 


The following procedure must be followed exactly to prevent 
any damage (burning) to wiring, connectors, insulation and 
control units. Observe operating instructions for hot air blower. 


- Select settings on hot air blower as shown in illustration, i.e. 
set temperature potentiometer -2- to max. heat output and 
two-stage air flow switch -3- to position “3”. 


ie Note 


Then use hot air blower to heat threaded holes in protective hous- 
ing into which shear bolts have been screwed. This step reduces 
inhibiting action of locking fluid on shear bolt thread and makes it 
easier to unscrew these bolts. 


10-1426 


24-0476 
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rN WARNING 


Parts of protective housing will become very hot as result of 
heating shear bolts. Take care to avoid burns. Try to ensure 
that only the thread is heated and none of the nearby compo- 


nents. These should be covered if necessary. 


- Carry out the following operations first on the one and then on 
the other of the shear bolts -4-. 


- Direct nozzle -1- of hot air blower at shear bolt -2- of protective 
housing. You can rest the nozzle on the top section of the pro- 
tective housing. 


- Switch on the hot air blower and heat the bolt for approximately 
20 ... 25 seconds. 


- Grasp head of bolt -2- with vice-grip pliers -1- and unscrew 
shear bolt -arrows-. 


— Repeat the procedure for the 2nd shear bolt. 


ite Note 


Be particularly careful here, as this shear bolt is in the immediate 
vicinity of control unit connector. 
- Release locking plate for control unit connectors. 


- Release retaining tabs and unplug connectors from engine 
control unit. 


ite Note 


When the connectors are disconnected from the engine control 
unit, the learnt values are erased but the contents of the fault 
memory remain intact. 

Installing 

Installation is carried out in the reverse order; note the following: 
—- Reinstall the engine control unit into the protective housing. 


- Clean threaded holes for shear bolts to remove any residue 
from locking fluid. This can be done using a thread tap. 


— Use new shear bolts. 


After installing a new engine control unit, the following operations 
must be performed: 


- Activate engine control unit in “Guided Fault Finding”, “Renew 
engine control unit” > Vehicle diagnosis, testing and informa- 
tion system VAS 5051. 


B24-593, 


24-0481 
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1.18 Removing and installing Lambda probe 
before catalytic converter - bank 1 (right) 


Special tools and workshop equipment required 
@ Lambda probe open ring spanner set -3337- 


Removing 


ie Note: 


All cable ties which are released or cut open when removing must 
be fitted in the same position when installing. 


Pull off engine cover (rear) -arrows-. 


— If fitted, remove cover for suspension turret (right-side); to do 
so, detach spreader clips -1- and unscrew nut -2-. 


— Pull cover out of retainers -arrows-. 


— Pull non-return valve -2- off connection at air intake hose. 


- Unclip vacuum line -1- and fuel line -3- from retainer on air 
intake hose. 


—- Release hose clips -arrows- and remove air intake hose. 


\S[ Ato-1592 


‘AIs-10252 


4. Servicing Simos injection system 41 


— Unplug electrical connector -1-. 
— Detach vacuum hose -2-. 
— Remove bolts -arrows-. 


- Take out air cleaner housing. 


— Unplug electrical connector -2- for Lambda probe -G39- . 


ie Note 


Disregard -items 1, 3 and 4-. 


— Unscrew Lambda probe -2- using Lambda probe open ring 
spanner set -3337/7- . 


itm Note 


Shown in illustration with engine removed. 


Installing 


Installation is carried out in the reverse order; note the following: 


it Note 


@ Threads of new Lambda probes are already coated with as- 
sembly paste; the paste must not get into the slots on the probe 
body. 


@ /freinstalling the old Lambda probes, coat the threads with 
high-temperature paste > Parts catalogue . The paste must 
not get into the slots on the probe body. 


@ Fit all cable ties in the original positions when installing. 


@ When installing, the Lambda probe wire must always be reat- 
tached at the same locations to prevent it from coming into 
contact with the exhaust pipe. 


Tightening torques 

Component Nm: 
Lambda probe in front exhaust pipe 55 
Air cleaner housing to body 5 
Hose clips (9 mm wide) 3 


‘A10-10359 
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1.19 Removing and installing Lambda probe 
before catalytic converter - bank 2 (left) 


Special tools and workshop equipment required 
@ Lambda probe open ring spanner set -3337- 


Removing 


iw Note 


All cable ties which are released or cut open when removing must 
be fitted in the same position when installing. 


- Pull off engine cover (rear) -arrows-. 


— Unscrew bolts -arrows- and unplug electrical connectors at ig- 
nition coils. 


ie Note 


Disregard -items 7... 4-. 


— Unplug electrical connector -3- for Lambda probe 2 -G108- 
and move wiring clear. 


it Note 


Disregard items 1, :2:and'4-, 


‘AD4-10005 
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— Unscrew Lambda probe -1- using Lambda probe open ring 
spanner set -3337/7- . 


ie Note 


Shown in illustration with engine removed. 


Installing 
Installation is carried out in the reverse order; note the following: 


ie Note 


@ Threads of new Lambda probes are already coated with as- 
sembly paste; the paste must not get into the slots on the probe 
body. 


@ /freinstalling the old Lambda probes, coat the threads with 
high-temperature paste > Parts catalogue . The paste must 
not get into the slots on the probe body. 


@ Fit all cable ties in the original positions when installing. 


@ When installing, the Lambda probe wires must always be re- 
attached at the same locations to prevent them from coming 
into contact with the exhaust pipe. 


Tightening torque 

Component Nm 
Lambda probe in front exhaust pipe 55 

1.20 Removing and installing Lambda probe 


after catalytic converter - bank 1 (right) 
Special tools and workshop equipment required 
@ Lambda probe open ring spanner set -3337- 


‘A24-10006 
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Removing 


ie Note 


All cable ties which are released or cut open when removing must 
be fitted in the same position when installing. 


— Pull off engine cover (rear) -arrows-. 


— If fitted, remove cover for suspension turret (right-side); to do 
so, detach spreader clips -1- and unscrew nut -2-. 


— Pull cover out of retainers -arrows-. 


— Pull non-return valve -2- off connection at air intake hose. 


— Unclip vacuum line -1- and fuel line -3- from retainer on air 
intake hose. 


—- Release hose clips -arrows- and remove air intake hose. 


—- Unplug electrical connector -1- for Lambda probe after cata- 
lytic converter -G130- and move wiring clear. 


ie Note 


Disregard -items 2, 3 and 4-. 


‘AIs-10252 
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— Unscrew Lambda probe -1- using Lambda probe open ring 
spanner set -3337/7- . 


ie Note 


Shown in illustration with engine removed. 


Installing 


Installation is carried out in the reverse order; note the following: 


ie Note 


H 
@ Renew O-ring. 


@ Threads of new Lambda probes are already coated with as- 
sembly paste; the paste must not get into the slots on the probe 
body. 


@ /freinstalling the old Lambda probes, coat the threads with 
high-temperature paste > Parts catalogue . The paste must 
not get into the slots on the probe body. 


@ Fit all cable ties in the original positions when installing. 


@ When installing, the Lambda probe wire must always be reat- 
tached at the same locations to prevent it from coming into 
contact with the exhaust pipe. 


Tightening torques 


Component Nm 
Lambda probe in front exhaust pipe 55 

Hose clips (9 mm wide) 3 

1.21 Removing and installing Lambda probe 


after catalytic converter - bank 2 (left) 
Special tools and workshop equipment required 
@ Lambda probe open ring spanner set -3337- 


‘A24-10007 
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Removing 
— Pull off engine cover (rear) -arrows-. 


- Unplug electrical connector -4- for Lambda probe 2 after cat- 
alytic converter -G131- . 


ie Note 


Disregard -items 1, 2 and 3-. 


— Unscrew Lambda probe'+2susing' kambda:probe'opem ring 
spanner set -3337/7- . 


ie Note 


Shown in illustration with engine removed. 


Installing 
Installation is carried out in the reverse order; note the following: 


ie Note 


d 
@ Renew O-ring. 


@ Threads of new Lambda probes are already coated with as- 
sembly paste; the paste must not get into the slots on the probe 
body. 


@ /f reinstalling the old Lambda probes, coat the threads with 
high-temperature paste > Parts catalogue . The paste must 
not get into the slots on the probe body. 


@ When installing, the Lambda probe wire must always be reat- 
tached at the same locations to prevent it from coming into 
contact with the exhaust pipe. 


Tightening torque 
Component Nm 
Lambda probe in front exhaust pipe 55 


‘A24-10005 
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28 — Ignition system 

1 General notes and safety precau- 
tions 

1.1 General notes on ignition system 


@ Avoltage of at least 12.5 V is required for proper operation of 
electrical components. 


@ Certain tests may lead to a fault being detected by the control 
unit and stored. The fault memory should therefore be inter- 
rogated and (if necessary) erased after completing the tests 
and any repair work that may be required. 


Ifthe engine starts, runs for a short period and then cuts out 
after completing fault finding, repairs or component tests, this 
may be due to the immobiliser disabling the engine control 
unit. The fault memory must then be interrogated and, if nec- 
essary, the control unit must be.adapted. 


1.2 Safety precautions 


Note the following if testers and measuring instruments have to 
be used during a road test: 


rN WARNING 


@ Test equipment must always be secured on the rear seat 
and operated from that position by a second person. 


@ /ftest and measuring instruments are operated from front 
passenger's seat and the vehicle is involved in an acci- 
dent, the person sitting in this seat could be seriously 
injured when the airbag is triggered. 


Observe the following to avoid injuries to persons and/or damage 
to the injection and ignition system: 


@ Do not touch or detach the ignition wires when the engine is 
running or while starting the engine. 


@ The ignition must be switched off before disconnecting or con- 
necting ignition system wiring, high-voltage wires and test 
leads. 


@ Ifthe engine is to be operated at starter motor speed without 
it starting (e.g. compression test), unplug the connectors at the 
ignition coils and injectors. After completing the work, inter- 
rogate and erase the fault memory. 


@ Always switch off the ignition before cleaning the engine. 


oN Caution 


@ Always switch off the ignition before connecting or dis- 
connecting the battery, otherwise the engine control unit 
may be damaged. 


@ Observe notes on procedure for disconnecting the battery 
=> Rep. Gr. 27. 
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2 Servicing ignition system 


2.1 Technical data 
Engine code letters AUK BPK 
(3.2 Itr. / 4V / 188 kW] (3.2 ltr. /4V /191 kW: 
engine) engine) 


Idling speed 


0 ... 750 rpm (not adjustable) 


Ignition timing 


Not adjustable (determined by control unit) 


Ignition system 


Multi-coil system with 6 ignition coils (output 
stages integrated) connected directly to 
spark plugs 


Spark plugs Designations| = Data sheets for exhaust emission test 
Tightening torque = Maintenance ; Booklet 404 

Firing order 1-5-3-6-2-4 

2.2 Removing and installing ignition coils 


Special tools and workshop equipment required 


@ Puller -T40039- 


Removing 


— Pull off engine cover (front) -arrows-. 


T40039 


wan-1303 
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Cylinder bank 1 (right-side): 
— Pull off engine cover (rear) -arrows-. 


— If fitted, remove cover for suspension turret (right-side); todo’ 
so, detach spreader clips -1- and unscrew nut’=2"" 


— Pull cover out of retainers -arrows-. 


— Release hose clip -arrow- and disconnect air intake hose at 
air cleaner housing. 


— Detach electrical connector -1- at non-return valve 


- Detach vacuum pipe -2-. 

—- Release hose clips -arrows- and remove air intake hose. 
— Unplug electrical connector -1-. 

— Detach vacuum hose -2-. 


— Remove bolts -arrows-. = 


Ais 10252 


- Take out air cleaner housing. 


— Unplug electrical connectors at coolant temperature sender - 
G62- -item 1- and variable intake manifold flap change-over 
valve -N239- -item 2-. 
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- Unplug electrical connectors: VIZ (il 

1- Exhaust camshaft control valve 1 -N318- : — 
=e 

2- Inlet camshaft control valve 1 -N205- 7 

3- Hall sender -G40- 

4- Intake manifold flap potentiometer -G336- 


5- Hall sender 3 -G300- 


2. 


— Unscrew bolts -arrows- and unplug electrical connectors at ig- 
nition coils. 


— Move wiring harness clear. 


Cylinder bank 2 (left-side): 
— Unplug electrical connectors at variable intake manifold posi- 


tion sender -G513- -item 1- and at high-pressure:pump, 
-item 2-. 


— Unplug electrical connectors: 

1- Hall sender 2 -G163- 

2- Inlet camshaft control valve 2 -N208- 

3- Exhaust camshaft control valve 2 -N319- 
4- Hall sender 4 -G301- 


—- Unscrew bolts -arrows- and unplug electrical connectors at ig- 
nition coils. 


— Move wiring harness clear. 


Continuation for both sides: 
- Pull ignition coils out with puller -T40039- . 
Installing 


Install in reverse order. 


Tightening torque 
Component Nm 
Hose clips (9 mm wide) 3 
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